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CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 
INVOLVED IN DNA REPLICATION, PROTEIN SYNTHESIS, AND 
PATHOGENESIS 



5 Related Applications . 

This application claims priority to prior filed U.S. Provisional Patent Application 
Serial No 60/144448, filed July 16, 1999, and U.S. Provisional Patent Application 
Serial No.60/149402, filed August 17, 1999. The entire contents of both of the above 
referenced applications is hereby incorporated by this reference. 

10 

Background of the Invention 

Certain products and by-products of naturally-occurring metabolic processes m 
cells have utility in a wide array of industries, including the food, feed, cosmetics, and 
pharmaceutical industries. These molecules, collectively termed 'fine chemicals', 
15 include organic acids, both proteinogenic and non-proteinogenic amino acids, 
nucleotides and nucleosides, lipids and fatty acids, diols, carbohydrates, aromatxc 
compounds, vitamins and cofactors, and enzymes. Their production is most 
conveniently performed through the large-scale culture of bacteria developed to produce 
and secrete large quantities of one or more desired molecules. One particularly useful 
20 organism for this purpose is Corynebacterium glutamicum, a gram positive bacterium 
lacking human pathogenicity. Through strain selection, a number of mutant strains have 
been developed which produce an array of desirable compounds. However, selection of 
strains improved for the production of a particular molecule is a time-consummg and 
difficult process. 

25 

Summary of the Invention 

The invention provides novel bacterial nucleic acid molecules which have a 
variety of uses. These uses include the identification of microorganisms which can be 
used to produce fine chemicals, the modulation of fine chemical production in C 
30 glutamicum or related bacteria, the typing or identification of C. glutamicum or related 
bacteria, as reference points for mapping the C. glutamicum genome, and as markers for 
transformation. These novel nucleic acid molecules encode proteins, referred to herein 
as DNA replication, ribosome and pathogenesis (RRP) proteins. 

C glutamicum is a gram positive, aerobic bacterium which is commonly used in 
35 industry for the large-scale production of a variety of fine chemicals, and also for the 
degradation of hydrocarbons (such as in petroleum spills) and for the oxidation of 
terpenoids The RRP nucleic acid molecules of the invention, therefore, can be used to 
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identify microorganisms which can be used to produce fine chemicals, e.g., by 
fermentation processes. Modulation of the expression of the RRP nucleic acids of the 
invention, or modification of the sequence of the RRP nucleic acid molecules of the 
invention can be used to modulate the production of one or more fine chemicals from a 
microorganism (e.g., to improve the yield or production of one or more fine chemicals 
from a Corynebacterium or Brevibacterium species). 

The RRP nucleic acids of the invention may also be used to identify an organism 
as being Corynebacterium glutamicum or a close relative thereof, or to identify the 
presence of C. glutamicum or a relative thereof in a mixed population of 
microorganisms. The invention provides the nucleic acid sequences of a number of C. 
glutamicum genes; by probing the extracted genomic DNA of a culture of a unique or 
mixed population of microorganisms under stringent conditions with a probe spanning a 
region of a C. glutamicum gene which is unique to this organism, one can ascertain 
whether this organism is present. Although Corynebacterium glutamicum itself is 
nonpathogenic, it is related to species pathogenic in humans, such as Corynebacterium 
diphtheriae (the causative agent of diphtheria); the detection of such organisms is of 
significant clinical relevance. 

The RRP nucleic acid molecules of the invention may also serve as reference 
points for mapping of the C. glutamicum genome, or of genomes of related organisms. 
) Similarly, these molecules, or variants or portions thereof, may serve as markers for 
genetically engineered Corynebacterium or Brevibacterium species. 

The RRP proteins encoded by the novel nucleic acid molecules of the invention 
are capable of, for example, performing a function in C. glutamicum involved in the 
replication of DNA, in protein synthesis, or of contributing to the pathogenicity of the 
5 microorganism. Given the availability of cloning vectors for use in Corynebacterium 
glutamicum, such as those disclosed in Sinskey et al, U.S. Patent No. 4,649,119, and 
techniques for genetic manipulation of C. glutamicum and the related Brevibacterium 
species (e.g., lactofermentum) (Yoshihama et al, J. Bacteriol. 162: 591-597 (1985); 
Katsumata et al.,J. Bacteriol. 159: 306-31 1 (1984); and Santamaria et a!., J. Gen. 
10 Microbiol 130: 2237-2246 (1984)), the nucleic acid molecules of the invention may be 
utilized in the genetic engineering of this organism to make it a better or more efficient 
producer of one or more fine chemicals. This improved production or efficiency of 
production of a fine chemical may be due to a direct effect of manipulation of a gene of 
the invention, or it may be due to an indirect effect of such manipulation. 
35 There are a number of mechanisms by which the alteration of an RRP protein of 

the invention may affect the yield, production, and/or efficiency of production of a fine 
chemical from a C. glutamicum strain incorporating such an altered protein. For 
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example, by improving the rate at which DNA replication occurs {e.g., by optimizing the 
activity of one or more DNA polymerase, or by improving the rate at which the 
topoisomerases or helicases of the invention unwind DNA) it may be possible to 
increase the rate of cell division, which in turn increases the number of viable fine- 
chemical-producing C. glutamicum cells present in large-scale culture settings. 
Similarly, by improving the rate at which mRNA is translated to protein {e.g., by 
optimizing the activity of one or more of the ribosomal proteins) it may be possible to 
increase the number of proteins in the cell which participate in the synthesis of one or 
more desired fine chemicals, or in an overall increase in the rate of cell division (due to 
increased growth and metabolism), both of which should lead to increased production of 
one or more fine chemicals from large-scale fermentor cultures of these 
microorganisms. Alterations in the DNA replication proteins of the invention may also 
permit increased fidelity in the replicative process, thereby increasing the genetic 
stability and viability of the microorganism and lessening the chance that another 
engineered mutation improving fine chemical production from the microorganism will 
not be inadvertently mutagenized by error-prone replication. The RRP proteins of the 
invention involved in pathogenesis are themselves fine chemicals; by increasing the 
number or by engineering the corresponding genes such that the expression of these 
proteins is removed from cellular repression pathways, or by mutagenizing the proteins 
such that feedback regulatory regions are removed, it may be possible to increase the 
yield, production, and/or efficiency of production of these proteins from large-scale 
fermentor culture of organisms containing such mutations. 

The invention provides novel nucleic acid molecules which encode proteins, 
referred to herein as RRP proteins, which are capable of, for example, performing a 
function in C. glutamicum involved in the replication of DNA, in protein synthesis, or of 
contributing to the pathogenicity of the microorganism. Nucleic acid molecules 
encoding an RRP protein are referred to herein as RRP nucleic acid molecules. In a 
preferred embodiment, an RRP protein participates in C. glutamicum DNA replication, 
ribosome function, or in the pathogenesis of the organism, or possesses a C. glutamicum 
) enzymatic or proteolytic activity. Examples of such proteins include those encoded by 
the genes set forth in Table 1 . 

Accordingly, one aspect of the invention pertains to isolated nucleic acid 
molecules {e g., cDNAs, DNAs, or RNAs) comprising a nucleotide sequence encoding 
an RRP protein or biologically active portions thereof, as well as nucleic acid fragments 
5 suitable as primers or hybridization probes for the detection or amplification of RRP- 
encoding nucleic acids {e.g., DNA or mRNA). In particularly preferred embodiments, 
the isolated nucleic acid molecule comprises one of the nucleotide sequences set forth in 
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Appendix A or the coding region or a complement thereof of one of these nucleotide 
sequences. In other particularly preferred embodiments, the isolated nucleic acid 
molecule of the invention comprises a nucleotide sequence which hybridizes to or is at 
least about 50%, preferably at least about 60%, more preferably at least about 70%, 80 A 
or 90% and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to a nucleotide sequence set forth in Appendix A, or a portion thereof. In 
other preferred embodiments, the isolated nucleic acid molecule encodes one of the 
amino acid sequences set forth in Appendix B. The preferred RRP proteins of the 
present invention also preferably possess at least one of the RRP activities described 

herein. . 

In another embodiment, the isolated nucleic acid molecule encodes a protein or 
portion thereof wherein the protein or portion thereof includes an amino add sequence 
which is sufficiently homologous to an amino acid sequence of Appendix B, e.g., 
sufficiently homologous to an amino acid sequence of Appendix B such that the protein 
or portion thereof maintains an RRP activity. Preferably, the protein or portion thereof 
encoded by the nucleic acid molecule maintains the ability to participate in the 
replication of DNA, in protein synthesis, or in the pathogenicity of the microorganism. 
In one embodiment, the protein encoded by the nucleic acid molecule is at least about 
50% preferably at least about 60%, and more preferably at least about 70%, 80%, or 
>0 90% and most preferably at least about 95%, 96%, 97%, 98%, or 99% or more 
homologous to an amino acid sequence of Appendix B {e.g., an entire ammo acid 
sequence selected from those sequences set forth in Appendix B). In another preferred 
embodiment, the protein is a full length C. glutamicum protein which is substantially 
homologous to an entire amino acid sequence of Appendix B (encoded by an open 
25 reading frame shown in Appendix A). 

In another preferred embodiment, the isolated nucleic acid molecule is derived 
from C glutamicum and encodes a protein {e.g., an RRP fusion protein) which includes 
a biologically active domain which is at least about 50% or more homologous to one of 
the amino acid sequences of Appendix B and is able to participate in the rephcation of 
30 C glutamicum DNA, in C. glutamicum protein synthesis, or may contribute to the 
pathogenicity of the microorganism, or has one or more of the activities set forth m 
Table 1, and which also includes heterologous nucleic acid sequences encoding a 
heterologous polypeptide or regulatory regions. 

In another embodiment, the isolated nucleic acid molecule is at least 15 
35 nucleotides in length and hybridizes under stringent conditions to a nucleic acid 

molecule comprising a nucleotide sequence of Appendix A. Preferably, the isolated 
nucleic acid molecule corresponds to a naturally-occurring nucleic acid molecule. More 
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preferably, the isolated nucleic acid encodes a naturally-occurring C. glutamicum RRP 
protein, or a biologically active portion thereof. 

Another aspect of the invention pertains to vectors, e.g., recombinant expression 
vectors, containing the nucleic acid molecules of the invention, and host cells into which 
such vectors have been introduced. In one embodiment, such a host cell is used to 
produce an RRP protein by culturing the host cell in a suitable medium. The RRP 
protein can be then isolated from the medium or the host cell. 

Yet another aspect of the invention pertains to a genetically altered 
microorganism in which an RRP gene has been introduced or altered. In one 
embodiment, the genome of the microorganism has been altered by introduction of a 
nucleic acid molecule of the invention encoding wild-type or mutated RRP sequence as 
a transgene. In another embodiment, an endogenous RRP gene within the genome of 
the microorganism has been altered, e.g., functionally disrupted, by homologous 
recombination with an altered RRP gene. In another embodiment, an endogenous or 
introduced RRP gene in a microorganism has been altered by one or more point 
mutations, deletions, or inversions, but still encodes a functional RRP protein. In still 
another embodiment, one or more of the regulatory regions {e.g., a promoter, repressor, 
or inducer) of an RRP gene in a microorganism has been altered {e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the RRP gene is 
modulated. In a preferred embodiment, the microorganism belongs to the genus 
Corynebacterium or Brevibacterium, with Corynebacterium glutamicum being 
particularly preferred. In a preferred embodiment, the microorganism is also utilized for 
the production of a desired compound, such as an amino acid, with lysine being 
particularly preferred. 

; In another aspect, the invention provides a method of identifying the presence or 

activity of Cornyebacterium diphtheriae in a subject. This method includes detection of 
one or more of the nucleic acid or amino acid sequences of the invention (e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. 

) Still another aspect of the invention pertains to an isolated RRP protein or a 

portion, e.g., a biologically active portion, thereof. In a preferred embodiment, the 
isolated RRP protein or portion thereof can participate in the replication of C. 
glutamicum DNA, in C. glutamicum protein synthesis, or may contribute to the 
pathogenicity of the microorganism. In another preferred embodiment, the isolated RRP 

5 protein or portion thereof is sufficiently homologous to an amino acid sequence of 

Appendix B such that the protein or portion thereof maintains the ability to participate m 
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the replication of C. glutamicum DNA, to participate in C. glutamicum protein synthesis, 
or may contribute to the pathogenicity of the microorganism. 

The invention also provides an isolated preparation of an RRP protein. In 
preferred embodiments, the RRP protein comprises an amino acid sequence of 
5 Appendix B. In another preferred embodiment, the invention pertains to an isolated full 
length protein which is substantially homologous to an entire amino acid sequence of 
Appendix B (encoded by an open reading frame set forth in Appendix A). In yet 
another embodiment, the protein is at least about 50%, preferably at least about 60%, 
and more preferably at least about 70%, 80%, or 90%, and most preferably at least about 

10 95%, 96%, 97%, 98%, or 99% or more homologous to an entire amino acid sequence of 
Appendix B. In other embodiments, the isolated RRP protein comprises an amino acid 
sequence which is at least about 50% or more homologous to one of the amino acid 
sequences of Appendix B and is able to participate in the replication of C. glutamicum 
DNA, to participate in C. glutamicum protein synthesis, or may contribute to the 

15 pathogenicity of the microorganism, or has one or more of the activities set forth in 
Table 1. 

Alternatively, the isolated RRP protein can comprise an amino acid sequence 
which is encoded by a nucleotide sequence which hybridizes, e.g., hybridizes under 
stringent conditions, or is at least about 50%, preferably at least about 60%, more 

20 preferably at least about 70%, 80%, or 90%, and even more preferably at least about 
95%, 96%, 97%, 98,%, or 99% or more homologous, to a nucleotide sequence of 
Appendix B. It is also preferred that the preferred forms of RRP proteins also have one 
or more of the RRP bioactivities described herein. 

The RRP polypeptide, or a biologically active portion thereof, can be operatively 

25 linked to a non-RRP polypeptide to form a fusion protein. In preferred embodiments, 
this fusion protein has an activity which differs from that of the RRP protein alone. In 
other preferred embodiments, this fusion protein participates in the replication of C. 
glutamicum DNA, participates in C. glutamicum protein synthesis, or contributes to the 
pathogenicity of the microorganism. In particularly preferred embodiments, integration 

30 of this fusion protein into a host cell modulates production of a desired compound from 
the cell. 

In another aspect, the invention provides methods for screening molecules which 
modulate the activity of an RRP protein, either by interacting with the protein itself or a 
substrate or binding partner of the RRP protein, or by modulating the transcription or 
35 translation of an RRP nucleic acid molecule of the invention. 

Another aspect of the invention pertains to a method for producing a fine 
chemical. This method involves the culturing of a cell containing a vector directing the 
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expression of an RRP nucleic acid molecule of the invention, such that a fine chemical 
is produced. In a preferred embodiment, this method further includes the step of 
obtaining a cell containing such a vector, in which a cell is transfected with a vector 
directing the expression of an RRP nucleic acid. In another preferred embodiment, this 
5 method further includes the step of recovering the fine chemical from the culture. In a 
particularly preferred embodiment, the cell is from the genus Corynebactenum or 
Brevibacterium, or is selected from those strains set forth in Table 3. 

Another aspect of the invention pertains to methods for modulating production of 
a molecule from a microorganism. Such methods include contacting the cell with an 
10 agent which modulates RRP protein activity or RRP nucleic acid expression such that a 
cell associated activity is altered relative to this same activity in the absence of the 
agent In a preferred embodiment, the cell is modulated for one or more C. glutamicum 
processes involved in the replication of C. glutamicum DNA, in C. glutamicum protein 
synthesis, or in the pathogenicity of the microorganism. The agent which modulates 
1 5 RRP protein activity can be an agent which stimulates RRP protein activity or RRP 
nucleic acid expression. Examples of agents which stimulate RRP protein activity or 
RRP nucleic acid expression include small molecules, active RRP proteins, and nucleic 
acids encoding RRP proteins that have been introduced into the cell. Examples of 
agents which inhibit RRP activity or expression include small molecules and antisense 
20 RRP nucleic acid molecules. 

Another aspect of the invention pertains to methods for modulating yields of a 
desired compound from a cell, involving the introduction of a wild-type or mutant RRP 
gene into a cell, either maintained on a separate plasmid or integrated into the genome of 
the host cell. If integrated into the genome, such integration can be random, or it can 
25 take place by homologous recombination such that the native gene is replaced by the 
introduced copy, causing the production of the desired compound from the cell to be 
modulated. In a preferred embodiment, said yields are increased. In another preferred 
embodiment, said chemical is a fine chemical. In a particularly preferred embodiment, 
said fine chemical is an amino acid. In especially preferred embodiments, said amino 
30 acid is L-lysine. 

Detailed Description of the Invention 

The present invention provides RRP nucleic acid and protein molecules which 
are involved in C. glutamicum DNA replication, protein synthesis, or pathogenesis. The 
35 molecules of the invention may be utilized in the modulation of production of fine 
chemicals from microorganisms, such as C. glutamicum, either directly (e.g., where 
increased activity of a ribosome permits increased production of fine chemical 
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biosynthetic proteins, which may result in increased yields, production, or efficiency of 
production of one or more fine chemicals from the modified C. glutamicum), or may 
have an indirect impact which nonetheless results in an increase of yield, production, 
and/or efficiency of production of the desired compound (e.g., where modulation of the 
5 activity or number of copies of a C. glutamicum DNA synthesis protein results in an 
increase in the rate of C. glutamicum cell division, resulting in greater numbers of viable 
cells in culture, which in turn permits increased production in a large-scale culture 
setting). Aspects of the invention are further explicated below. 

10 I. Fine Chemicals 

The term 'fine chemical' is art-recognized and includes molecules produced by 
an organism which have applications in various industries, such as, but not limited to, 
the pharmaceutical, agriculture, and cosmetics industries. Such compounds include 
organic acids, such as tartaric acid, itaconic acid, and diaminopimelic acid, both 

15 proteinogenic and non-proteinogenic amino acids, purine and pyrimidine bases, 

nucleosides, and nucleotides (as described e.g. in Kuninaka, A. (1996) Nucleotides and 
related compounds, p. 561-612, in Biotechnology vol. 6, Rehm et al, eds. VCH: 
Weinheim, and references contained therein), lipids, both saturated and unsaturated fatty 
acids (e.g., arachidonic acid), diols (e.g., propane diol, and butane diol), carbohydrates 

20 (e.g. , hyaluronic acid and trehalose), aromatic compounds (e.g., aromatic amines, 

vanillin, and indigo), vitamins and cofactors (as described in Ullmann's Encyclopedia of 
Industrial Chemistry, vol. A27, "Vitamins", p. 443-613 (1996) VCH: Weinheim and 
references therein; and Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, 
Health, and Disease" Proceedings of the UNESCO/Confederation of Scientific and 

25 Technological Associations in Malaysia, and the Society for Free Radical Research - 
Asia, held Sept. 1-3, 1994 at Penang, Malaysia, AOCS Press, (1995)), enzymes, 
polyketides (Cane et al. (1998) Science 282: 63-68), toxins, and all other chemicals 
described in Gutcho (1983) Chemicals by Fermentation, Noyes Data Corporation, 
ISBN: 0818805086 and references therein. The metabolism and uses of certain of these 

30 fine chemicals are further explicated below. 

A. Amino Acid Metabolism and Uses 

Amino acids comprise the basic structural units of all proteins, and as such are 
essential for normal cellular functioning in all organisms. The term "amino acid" is art- 
35 recognized. The proteinogenic amino acids, of which there are 20 species, serve as 
structural units for proteins, in which they are linked by peptide bonds, while the 
nonproteinogenic amino acids (hundreds of which are known) are not normally found in 
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proteins (see Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97 VCH: 
Weinheim (1985)). Amino acids may be in the D- or L- optical configuration, though L- 
amino acids are generally the only type found in naturally-occurring proteins. 
Biosynthetic and degradative pathways of each of the 20 proteinogenic amino acids 
5 have been well characterized in both prokaryotic and eukaryotic cells (see, for example, 
Stryer, L. Biochemistry, 3 rd edition, pages 578-590 (1988)). The 'essential' amino acids 
(histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, 
and valine), so named because they are generally a nutritional requirement due to the 
complexity of their biosyntheses, are readily converted by simple biosynthetic pathways 
LO to the remaining 1 1 'nonessential' amino acids (alanine, arginine, asparagine, aspartate, 
cysteine, glutamate, glutamine, glycine, proline, serine, and tyrosine). Higher animals 
do retain the ability to synthesize some of these amino acids, but the essential ammo 
acids must be supplied from the diet in order for normal protein synthesis to occur. 
Aside from their function in protein biosynthesis, these amino acids are 
1 5 interesting chemicals in their own right, and many have been found to have various 
applications in the food, feed, chemical, cosmetics, agriculture, and pharmaceutical 
industries. Lysine is an important amino acid in the nutrition not only of humans, but 
also of monogastric animals such as poultry and swine. Glutamate is most commonly 
used as a flavor additive (mono-sodium glutamate, MSG) and is widely used throughout 
20 the food industry, as are aspartate, phenylalanine, glycine, and cysteine. Glycine, L- 
methionine and tryptophan are all utilized in the pharmaceutical industry. Glutamine, 
valine, leucine, isoleucine, histidine, arginine, proline, serine and alanine are of use in 
both the pharmaceutical and cosmetics industries. Threonine, tryptophan, and D/ L- 
methionine are common feed additives. (Leuchtenberger, W. (1996) Amino aids - 
25 technical production and use, p. 466-502 in Rehm et al. (eds.) Biotechnology vol. 6, 
chapter 14a, VCH: Weinheim). Additionally, these amino acids have been found to be 
useful as precursors for the synthesis of synthetic amino acids and proteins, such as N- 
acetylcysteine, S-carboxymethyl-L-cysteine, (S)-5-hydroxytryptophan, and others 
described in Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97, VCH: 
30 Weinheim, 1985. 

The biosynthesis of these natural amino acids in organisms capable of 
producing them, such as bacteria, has been well characterized (for review of bacterial 
amino acid biosynthesis and regulation thereof, see Umbarger, H.E.(1978) Ann. Rev. 
Biochem. 47: 533-606). Glutamate is synthesized by the reductive animation of a- 
35 ketoglutarate, an intermediate in the citric acid cycle. Glutamine, proline, and arginine 
are each subsequently produced from glutamate. The biosynthesis of serine is a three- 
step process beginning with 3-phosphoglycerate (an intermediate in glycolysis), and 
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resulting in this amino acid after oxidation, transamination, and hydrolysis steps. Both 
cysteine and glycine are produced from serine; the former by the condensation of 
homocysteine with serine, and the latter by the transferal of the side-chain p-carbon 
atom to tetrahydrofolate, in a reaction catalyzed by serine transhydroxymethylase. 
5 Phenylalanine, and tyrosine are synthesized from the glycolytic and pentose phosphate 
pathway precursors erythrose 4-phosphate and phosphoenolpyruvate in a 9-step 
biosynthetic pathway that differ only at the final two steps after synthesis of prephenate. 
Tryptophan is also produced from these two initial molecules, but its synthesis is an 1 1- 
step pathway. Tyrosine may also be synthesized from phenylalanine, in a reaction 

10 catalyzed by phenylalanine hydroxylase. Alanine, valine, and leucine are all 

biosynthetic products of pyruvate, the final product of glycolysis. Aspartate is formed 
from oxaloacetate, an intermediate of the citric acid cycle. Asparagine, methionine, 
threonine, and lysine are each produced by the conversion of aspartate. Isoleucine is 
formed from threonine. A complex 9-step pathway results in the production of histidine 

1 5 from 5 -phosphoribosy 1- 1 -pyrophosphate, an activated sugar. 

Amino acids in excess of the protein synthesis needs of the cell cannot be stored, 
and are instead degraded to provide intermediates for the major metabolic pathways of 
the cell (for review see Stryer, L. Biochemistry 3 rd ed. Ch. 21 "Amino Acid Degradation 
and the Urea Cycle" p. 495-516 (1988)). Although the cell is able to convert unwanted 

20 amino acids into useful metabolic intermediates, amino acid production is costly in 
terms of energy, precursor molecules, and the enzymes necessary to synthesize them. 
Thus it is not surprising that amino acid biosynthesis is regulated by feedback inhibition, 
in which the presence of a particular amino acid serves to slow or entirely stop its own 
production (for overview of feedback mechanisms in amino acid biosynthetic pathways, 

25 see Stryer, L. Biochemistry, 3 rd ed. Ch. 24: "Biosynthesis of Amino Acids and Heme" p. 
575-600 (1988)). Thus, the output of any particular amino acid is limited by the amount 
of that amino acid present in the cell. 

B. Vitamin, Cofactor, and Nutraceutical Metabolism and Uses 
30 Vitamins, cofactors, and nutraceuticals comprise another group of molecules 

which the higher animals have lost the ability to synthesize and so must ingest, although 
they are readily synthesized by other organisms such as bacteria. These molecules are 
either bioactive substances themselves, or are precursors of biologically active 
substances which may serve as electron carriers or intermediates in a variety of 
35 metabolic pathways. Aside from their nutritive value, these compounds also have 
significant industrial value as coloring agents, antioxidants, and catalysts or other 
processing aids. (For an overview of the structure, activity, and industrial applications 
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of these compounds, see, for example, Ullman's Encyclopedia of Industrial Chemistry, 
"Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996.) The term "vitamin" is art- 
recognized, and includes nutrients which are required by an organism for normal 
functioning, but which that organism cannot synthesize by itself. The group of vitamins 
5 may encompass cofactors and nutraceutical compounds. The language "cofactor" 
includes nonproteinaceous compounds required for a normal enzymatic activity to 
occur. Such compounds may be organic or inorganic; the cofactor molecules of the 
invention are preferably organic. The term "nutraceutical" includes dietary supplements 
having health benefits in plants and animals, particularly humans. Examples of such 
10 molecules are vitamins, antioxidants, and also certain lipids {e.g., polyunsaturated fatty 
acids). 

The biosynthesis of these molecules in organisms capable of producing them, 
such as bacteria, has been largely characterized (Ullman's Encyclopedia of Industrial 
Chemistry, "Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996; Michal, G. (1999) 

1 5 Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, John Wiley 
& Sons; Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, Health, and 
Disease" Proceedings of the UNESCO/Confederation of Scientific and Technological 
Associations in Malaysia, and the Society for Free Radical Research - Asia, held Sept. 
1-3, 1994 at Penang, Malaysia, AOCS Press: Champaign, IL X, 374 S). 

20 Thiamin (vitamin Bi) is produced by the chemical coupling of pyrimidine and 

thiazole moieties. Riboflavin (vitamin B 2 ) is synthesized from guanosine-5'-triphosphate 
(GTP) and ribose-5' -phosphate. Riboflavin, in turn, is utilized for the synthesis of flavin 
mononucleotide (FMN) and flavin adenine dinucleotide (FAD). The family of 
compounds collectively termed 'vitamin B 6 ' (e.g., pyridoxine, pyridoxamine, pyridoxa- 

25 5' -phosphate, and the commercially used pyridoxin hydrochloride) are all derivatives of 
the common structural unit, 5-hydroxy-6-methylpyridine. Pantothenate (pantothenic 
acid, (R)-(+)-N-(2,4-dihydroxy-3,3-dimethyl-l-oxobutyl)-p-alanine) can be produced 
either by chemical synthesis or by fermentation. The final steps in pantothenate 
biosynthesis consist of the ATP-driven condensation of p-alanine and pantoic acid. The 

30 enzymes responsible for the biosynthesis steps for the conversion to pantoic acid, to 0- 
alanine and for the condensation to panthotenic acid are known. The metabolically 
active form of pantothenate is Coenzyme A, for which the biosynthesis proceeds in 5 
enzymatic steps. Pantothenate, pyridoxal-5' -phosphate, cysteine and ATP are the 
precursors of Coenzyme A. These enzymes not only catalyze the formation of 

35 panthothante, but also the production of (R)-pantoic acid, (R)-pantolacton, (R)- 
panthenol (provitamin B 5 ), pantetheine (and its derivatives) and coenzyme A. 
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Biotin biosynthesis from the precursor molecule pimeloyl-CoA in 
microorganisms has been studied in detail and several of the genes involved have been 
identified. Many of the corresponding proteins have been found to also be involved in 
Fe-cluster synthesis and are members of the nifS class of proteins. Lipoic acid is 
5 derived from octanoic acid, and serves as a coenzyme in energy metabolism, where it 
becomes part of the pyruvate dehydrogenase complex and the a-ketoglutarate 
dehydrogenase complex. The folates are a group of substances which are all derivatives 
of folic acid, which is turn is derived from L-glutamic acid, p-amino-benzoic acid and 6- 
methylpterin. The biosynthesis of folic acid and its derivatives, starting from the 

10 metabolism intermediates guanosine-5'-triphosphate (GTP), L-glutamic acid and p- 
amino-benzoic acid has been studied in detail in certain microorganisms. 

Corrinoids (such as the cobalamines and particularly vitamin B12) and 
porphyrines belong to a group of chemicals characterized by a tetrapyrole ring system. 
The biosynthesis of vitamin B12 is sufficiently complex that it has not yet been 

1 5 completely characterized, but many of the enzymes and substrates involved are now 

known. Nicotinic acid (nicotinate), and nicotinamide are pyridine derivatives which are 
also termed 'niacin'. Niacin is the precursor of the important coenzymes NAD 
(nicotinamide adenine dinucleotide) and NADP (nicotinamide adenine dinucleotide 
phosphate) and their reduced forms. 

20 The large-scale production of these compounds has largely relied on cell-free 

chemical syntheses, though some of these chemicals have also been produced by large- 
scale culture of microorganisms, such as riboflavin, Vitamin Be, pantothenate, and 
biotin. Only Vitamin B i2 is produced solely by fermentation, due to the complexity of 
its synthesis. In vitro methodologies require significant inputs of materials and time, 

25 often at great cost. 

C. Purine, Pyrimidine, Nucleoside and Nucleotide Metabolism and Uses 

Purine and pyrimidine metabolism genes and their corresponding proteins are 
important targets for the therapy of tumor diseases and viral infections. The language 

30 "purine" or "pyrimidine" includes the nitrogenous bases which are constituents of 
nucleic acids, co-enzymes, and nucleotides. The term "nucleotide" includes the basic 
structural units of nucleic acid molecules, which are comprised of a nitrogenous base, a 
pentose sugar (in the case of RNA, the sugar is ribose; in the case of DNA, the sugar is 
D-deoxyribose), and phosphoric acid. The language "nucleoside" includes molecules 

35 which serve as precursors to nucleotides, but which are lacking the phosphoric acid 
moiety that nucleotides possess. By inhibiting the biosynthesis of these molecules, or 
their mobilization to form nucleic acid molecules, it is possible to inhibit RNA and DNA 
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synthesis; by inhibiting this activity in a fashion targeted to cancerous cells, the ability 
of tumor cells to divide and replicate may be inhibited. Additionally, there are 
nucleotides which do not form nucleic acid molecules, but rather serve as energy stores 
(i.e., AMP) or as coenzymes (i.e., FAD and NAD). 
5 Several publications have described the use of these chemicals for these medical 

indications, by influencing purine and/or pyrimidine metabolism (e.g. Christopherson, 
R.I. and Lyons, S.D. (1990) "Potent inhibitors of de novo pyrimidine and purine 
biosynthesis as chemotherapeutic agents." Med. Res. Reviews 10: 505-548). Studies of 
enzymes involved in purine and pyrimidine metabolism have been focused on the 

10 development of new drugs which can be used, for example, as immunosuppressants or 
anti-proliferants (Smith, J.L., (1995) "Enzymes in nucleotide synthesis." Curr. Opin. 
Struct. Biol. 5: 752-757; (1995) Biochem Soc. Transact. 23: 877-902). However, purine 
and pyrimidine bases, nucleosides and nucleotides have other utilities: as intermediates 
in the biosynthesis of several fine chemicals (e.g., thiamine, S-adenosyl-methionine, 

15 folates, or riboflavin), as energy carriers for the cell (e.g., ATP or GTP), and for 

chemicals themselves, commonly used as flavor enhancers (e.g., IMP or GMP) or for 
several medicinal applications (see, for example, Kuninaka, A. (1996) Nucleotides and 
Related Compounds in Biotechnology vol. 6, Rehm et al, eds. VCH: Weinheim, p. 561- 
612). Also, enzymes involved in purine, pyrimidine, nucleoside, or nucleotide 

20 metabolism are increasingly serving as targets against which chemicals for crop 
protection, including fungicides, herbicides and insecticides, are developed. 

The metabolism of these compounds in bacteria has been characterized (for 
reviews see, for example, Zalkin, H. and Dixon, J.E. (1992) "de novo purine nucleotide 
biosynthesis", in: Progress in Nucleic Acid Research and Molecular Biology, vol. 42, 

25 Academic Press:, p. 259-287; and Michal, G. (1999) "Nucleotides and Nucleosides", 
Chapter 8 in: Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, 
Wiley: New York). Purine metabolism has been the subject of intensive research, and is 
essential to the normal functioning of the cell. Impaired purine metabolism in higher 
animals can cause severe disease, such as gout. Purine nucleotides are synthesized from 

30 ribose-5-phosphate, in a series of steps through the intermediate compound inosine-5'- 
phosphate (IMP), resulting in the production of guanosine-5' -monophosphate (GMP) or 
adenosine-5 '-monophosphate (AMP), from which the triphosphate forms utilized as 
nucleotides are readily formed. These compounds are also utilized as energy stores, so 
their degradation provides energy for many different biochemical processes in the cell. 

35 Pyrimidine biosynthesis proceeds by the formation of uridine-5' -monophosphate (UMP) 
from ribose-5-phosphate. UMP, in turn, is converted to cytidine-5' -triphosphate (CTP). 
The deoxy- forms of all of these nucleotides are produced in a one step reduction 
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reaction from the diphosphate ribose form of the nucleotide to the diphosphate 
deoxyribose form of the nucleotide. Upon phosphorylation, these molecules are able to 
participate in DNA synthesis. 

5 D. Trehalose Metabolism and Uses 

Trehalose consists of two glucose molecules, bound in a, a- 1,1 linkage. It is 
commonly used in the food industry as a sweetener, an additive for dried or frozen 
foods, and in beverages. However, it also has applications in the pharmaceutical, 
cosmetics and biotechnology industries (see, for example, Nishimoto et al, (1998) U.S. 
10 Patent No. 5,759,610; Singer, M.A. and Lindquist, S. (1998) Trends Biotech. 16: 460- 
467; Paiva, C.L.A. and Panek, A.D. (1996) Biotech. Ann. Rev. 2: 293-314; and 
Shiosaka, M. (1997) J. Japan 172: 97-102). Trehalose is produced by enzymes from 
many microorganisms and is naturally released into the surrounding medium, from 
which it can be collected using methods known in the art. 

15 

II. Activities of the Genes of the Invention 

In order for a population of a particular type of bacterial cells to survive in an 
environment, at least three activities are necessary. First, the cells must be able to divide 
efficiently, such that the population is at least maintained, if not increased. Second, the 

20 cells must be able to efficiently express those genes encoding proteins necessary for 

normal cellular functioning. Finally, the cells must be able to influence their interaction 
with the surrounding environment, either by adaptation to the prevailing environmental 
conditions, by physical movement to preferred surroundings, or by directly altering the 
surrounding environment such that their own viability is improved. Critical processes 

25 involved in each of the aforementioned activities include replication of the bacterial 
genome, the action of the ribosome in protein synthesis, and anticellular or cell lytic 
activities (such as those involved in the pathogenesis of an organism). 

A. DNA Replication 

30 In order for a cell (e.g., a bacterial cell) to divide to form viable progeny cells, the 

cellular genome must be replicated. This is a multistep process, in which the tightly 
packaged DNA must first be locally freed from topological constraints, the two strands 
of the double helix must be unwound, a DNA polymerase must synthesize a new strand 
of DNA complementary to one of the original strands, and both the old and the new 

35 strands must be repackaged. Each of these steps is described in greater detail in the 
following section (see, e.g., Michal, G. (1999) Biochemical Pathways: An Atlas of 
Biochemistry and Molecular Biology, Wiley: New York, and references therein; and 
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Griffiths, A.J.F. et al, (1993) An Introduction to Genetic Analysis, 5 th ed., Freeman: 
New York p. 304-332 and references therein). 

The general structure of genomic DNA in bacterial cells has been characterized. 
Bacterial chromosomes are usually circular in nature, and bacterial cells may also 
5 contain one or more different types of plasmids (also circular pieces of DNA, although 
usually significantly smaller in size than the bacterial chromosome) which may be 
replicated and incorporated into the daughter cell simultaneously with the chromosome. 
Replication of either of these circular pieces of genetic information typically begins at a 
single designated origin of replication (ori). Replication of the DNA may then take place 
10 either in one direction around the circle (rolling circle replication) until the origin is 
again reached, or it may occur in both directions simultaneously (6-mechanism). 

The ori site has a particular structure which permits the initiation of replication. 
First, the ori region typically contains multiple sequences which serve as binding sites 
for initiator proteins. The binding of the initiator proteins {e.g., DnaA in E. coli) to these 
1 5 binding sites at the origin takes place in an ATP-dependent fashion. Upon ATP 
hydrolysis, the DNA bends around these DNA-associated molecules, and the two 
strands of DNA at the site separate, forming an open complex. 

The molecule responsible for the actual synthesis of the new DNA molecule is a 
DNA polymerase. For replication purposes, the DNA polymerase utilized by the cell is 
20 the DNA polymerase III (Pol III) holoenzyme. This complex comprises 10 molecules, 
each of which has a different function in the complex. For example, the dimeric y 
subunit acts to associate the p subunit with a primed DNA template in an ATP- 
dependent fashion. The p subunit is the 'processivity factor' - the portion of the 
holoenzyme which specifically associates with the DNA template and which permits the 
25 template to 'slide' along the DNA due to its ring-like structure. The a subunit catalyzes 
the reaction which adds the new dNTP to the nascent nucleotide strand, and the s 
subunit contains the 3 '-5' exonuclease activity. 

A significant topological barrier to DNA synthesis exists due to the structure of a 
DNA molecule and to that of the bacterial chromosome. Not only must the double helix 
30 of the DNA molecule be split such that a single strand may be replicated, but this 

unwinding process results in increased positive supercoiling of the chromosome. Two 
types of enzymes permit these processes to occur despite the topological constraints: 
helicase unwinds the double helix in an ATP-dependent fashion, introducing positive 
supercoils into the bacterial chromosome. Gyrase introduces negative supercoils into 
35 the bacterial genome (in an ATP-dependent fashion), counteracting the positive 

supercoils introduced by the helicase. The result of their combined is a replication fork: 
a split between the two strands of DNA in which replication of each strand of the DNA 
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can occur. Single-stranded binding proteins (SSBs) bind to the unwound DNA 
molecules to prevent them from reassociating. 

In order for Pol III to initiate DNA synthesis, it must have a sequence from 
which to prime synthesis. Primase (K coli DnaG) synthesizes RNA primers as starting 

5 sequences for Pol III. The Pol III complex gamma subunit associates with the newly 
synthesized primers and subsequently associates with the dimeric beta Pol III subunits, 
initiating DNA synthesis. Replication of each strand takes place simultaneously, but 
because Pol III polymerizes dNTPs only in the 5' -3' direction, only one strand (the 3 '-5' 
leading strand) can be continuously replicated. The other strand (the complementary 

10 lagging strand) is replicated in short fragments (Okazaki fragments), due to the lack of 
progressivity of the polymerase in this direction. These fragments are subsequently 
ligated by DNA ligase to form a single strand. Incorrectly added bases are excised by 
the 3'-5'exonuclease activity of Pol III and the nick sealed by DNA ligase. 

Bacterial DNA replication is terminated at a site opposite to the origin at which 

1 5 terminator proteins bind. The association of these proteins with the DNA prevents the 
replication fork from progressing. The RNA primer used to initiate DNA synthesis is 
degraded by DNA polymerase I (Pol I) or ribonuclease H (RnaseH), and Pol I adds the 
appropriate dNTPs to the gap. Finally, DNA ligase seals the nicks. To achieve 
semiconservative replication, the two strands of the parental bacterial chromosome are 

20 separated by topoisomerases and are each paired with the complementary daughter 
strand. 

B. Protein Synthesis 

Protein synthesis is a multistep process which converts mRNA to the corresponding 

25 polypeptide chain (see, e.g. , Michal, G. (1 999) Biochemical Pathways: An Atlas of 
Biochemistry and Molecular Biology, Wiley: New York, and references therein; and 
Griffiths, A.J.F. et al, (1993) An Introduction to Genetic Analysis, 5 th ed. ? Freeman: 
New York p. 391-398 and references therein). As the initiator codon (AUG, encoding 
methionine) first becomes accessible after being transcribed from the DNA by RNA 

30 polymerase, a translation initiation complex forms. This complex is comprised of the 
mRNA molecule itself, an initiation tRNA molecule (charged with methionine, 
corresponding to the first AUG codon of the mRNA molecule, and which has also been 
formylated to form the N-terminus of the nascent polypeptide), initiation factors, and the 
ribosome itself. 

35 The bacterial ribosome (the 70S ribosome) contains two subunits. The first 

subunit is large (50S) while the second is small (30S). Each subunit contains a complex 
of RNA and protein molecules which assemble soon after or during their synthesis. 
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These complexes are globular in shape, and the large subunit contains a long channel 
through which it is believed that the nascent polypeptide chain leaves the ribosome. 
There are at least three known sites of activity in the bacterial ribosome: one to bind a 
charged tRNA (aminoacyl tRNA), one to bind a tRNA associated with the nascent 
5 polypeptide chain, and the third to expel the uncharged tRNA from the complex. 
Ribosomes may occur singly or in groups, termed 'polyribosomes' or 'polysomes'. 
These complexes are plentiful within the cell; one E. coli cell may contain as many as 
15,000 ribosomes, constituting up to one quarter of the total biomass of the cell. 

Upon the binding of the initiator tRNA met in complex with the initiation factor 
1 0 IF-2 and OTP, the 30S ribosomal subunit binds such that the tRNA anticodon is 

associated with the peptidyl site in this molecule. The binding of the 50S subunit to this 
complex causes hydrolysis of the bound GTP, with concomitant release of the initiation 
factors. The amino-acid-charged tRNA corresponding to the second codon of the 
mRNA is positioned in the aminoacyl tRNA site in the ribosome (by the action of the 
1 5 elongation factor EF-Tu). The methionine attached to the tRNA in the peptidyl site and 
the amino acid bound to the tRNA in the aminoacyl site react to form a peptide bond, 
catalyzed by the peptidyltransferase activity of the 23 S rRNA in the complex. Two 
simultaneous translocation steps subsequently occur in a GTP-dependent fashion: the 
nascent polypeptide-bound (peptidyl) tRNA remaining in the aminoacyl site is 
20 translocated to the peptidyl site of the ribosome (with concomitant displacement of the 
now uncharged tRNA in the peptidyl site to the ejection site), and the mRNA moves one 
codon site relative to the ribosome such that the next codon is exposed to the aminoacyl- 
tRNA site on the ribosome. 

This cycle of amino acid addition and elongation of the peptide chain continues 
25 until a stop codon (UAA, UGA, UAG) is reached. There do not exist tRNA molecules 
specific for these stop codons; thus, no amino acid can be added. Instead, one of two 
release factors (specific to the particular codon in question) binds to the mRNA at the 
stop codon in a complex with release factor 3 and GTP. The release of the nascent 
polypeptide chain is accomplished by the hydrolysis of this GTP, and the remaining 
30 bound ribosomal subunits are dissociated through the activity of the ribosomal recycling 
factor. 



C. Pathogenesis 

Bacteria possess numerous mechanisms by which they are able to survive and 
35 even to adapt to environments with suboptimal growth conditions. These include 
protective elements (e.g., the cell wall, which prevents osmotic lysis), the ability to 
switch to the utilization of different nutrient sources {e.g., inorganic compounds, or 



ATTORNEY DOCKET NO.: BGI-130CP 



- 18- 

carbon sources), and the ability to adjust to different stresses {e.g., temperature stress, 
osmotic stress, pH stress, or oxygen stress) by the activation of a sigma factor regulatory 
cascade. Under growth conditions in a complex environment containing cells other than 
the bacterium, many bacteria are capable of another survival mechanism: pathogenesis. 
5 In order to survive in a host (e.g. , a plant, animal, or human host), bacteria must 

be able to not only defend themselves against killing or removal by host immune 
systems, but also to proliferate. Many bacteria have developed multiple mechanisms by 
which each goal may be accomplished (see, e.g., Stanier et al. (1986) The Microbial 
World 5 th ed., Prentice Hall: Englewood Cliffs and references therein; and Hacker, J. 
1 0 (1 999) "Prokaryotes in Medicine" in "Biology of the Prokaryotes, Lengeler et al. , eds., 
Thieme Verlag: Stuttgart, p. 815-849, and references therein). Many bacteria produce 
peptide or protein toxins (e.g., hemolysins, or diphtheria toxin from Corynebacterium 
diphtheriae) which act to specifically or nonspecifically destroy host cells. Frequently 
these toxins are directed to immune cells which would otherwise act to remove the 
1 5 bacteria from the host. Such toxins may exert their lethal effect in a variety of ways, 
including by inhibition of protein synthesis in the target cell (e.g. , exotoxin A from 
Pseudomonas aeruginosa or diphtheria toxin), by interfering with cellular signal 
transduction in the target cell (e.g., anthrax lethal toxin, cholera toxin), or by simply 
creating holes in the target cell membrane which lead to cell lysis (e.g. , hemolysins). 
20 These toxic activities manifest as a disease, for example, diphtheria, tuberculosis 
(Mycobacterium bovis or M. tuberculosis), anthrax (Bacillus anthracis). 

Proliferation (i.e., colonization) of the bacterial cells depends on special factors 
termed adhesion factors or adhesins. These frequently proteinaceous molecules at the 
cell surface of the bacterium permit the bacterium to bind to one or more specific host 
25 cells or surfaces. This not only permits the bacterium to not be removed by circulatory 
and excretory processes, but it also limits the exposure of the bacterium to the host 
immune system, since the bacteria remain stationary and sometimes even inaccessible 
once adhered to a surface. 

Corynebacterium glutamicum is a soil bacterium not known to be pathogenic, 
30 but its genome surprisingly includes several genes which are typically associated with 
bacterial pathogenesis, but the expression of which has never been observed. Similar 
situations have been observed in other bacteria: a bacterial species may have stains 
which are virulent (disease causing) and avirulent (nonpathogenic). A classic example 
of this is E. coli, from which both virulent (e.g., enteropathogenic species) and avirulent 
35 (e.g., K-12 strains) are well known. Certain bacteria are typically not pathogenic, but 
may still contain within their genome genes encoding proteins involved in 
pathogenicity, such as adhesins or toxins. These may be a evolutionary remnant, or may 
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simply only be expressed under specific conditions which the bacterium rarely 
encounters. 

III. Elements and Methods of the Invention 
5 The present invention is based, at least in part, on the discovery of novel 

molecules, referred to herein as RRP nucleic acid and protein molecules, which 
participate in C. glutamicum DNA replication, protein synthesis, or pathogenesis. In one 
embodiment, the RRP molecules participate in the replication of C. glutamicum DNA, in 
C. glutamicum ribosome activity, or in the pathogenicity of the microorganism. In a 
1 0 preferred embodiment, the activity of the RRP molecules of the present invention with 
regard to DNA replication, protein synthesis, or pathogenesis has an impact on the 
production of a desired fine chemical by this organism. In a particularly preferred 
embodiment, the RRP molecules of the invention are modulated in activity, such that the 
C. glutamicum cellular processes in which the RRP molecules participate (e.g., DNA 
1 5 replication, protein synthesis, or pathogenesis) are also altered in activity, resulting 

either directly or indirectly in a modulation of the yield, production, and/or efficiency of 
production of a desired fine chemical by C. glutamicum. 

The language, "RRP protein" or "RRP polypeptide" includes proteins which 
participate in a number of cellular processes related to C. glutamicum DNA replication, 
20 protein synthesis, or pathogenesis. For example, an RRP protein may be involved in the 
replication of C. glutamicum DNA, in C. glutamicum ribosome activity, or in the 
pathogenicity of the microorganism. Examples of RRP proteins include those encoded 
by the RRP genes set forth in Table 1 and Appendix A. The terms "RRP gene" or "RRP 
nucleic acid sequence" include nucleic acid sequences encoding an RRP protein, which 
25 consist of a coding region and also corresponding untranslated 5 ' and 3 ' sequence 
regions. Examples of RRP genes include those set forth in Table 1 . The terms 
"production" or "productivity" are art-recognized and include the concentration of the 
fermentation product (for example, the desired fine chemical) formed within a given 
time and a given fermentation volume (e.g. , kg product per hour per liter). The term 
3 0 "efficiency of production" includes the time required for a particular level of production 
to be achieved (for example, how long it takes for the cell to attain a particular rate of 
output of a fine chemical). The term "yield" or "product/carbon yield" is art-recognized 
and includes the efficiency of the conversion of the carbon source into the product (i.e., 
fine chemical). This is generally written as, for example, kg product per kg carbon 
35 source. By increasing the yield or production of the compound, the quantity of 

recovered molecules, or of useful recovered molecules of that compound in a given 
amount of culture over a given amount of time is increased. The terms "biosynthesis" oi 
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a "biosynthetic pathway" are art-recognized and include the synthesis of a compound, 
preferably an organic compound, by a cell from intermediate compounds in what may 
be a multistep and highly regulated process. The terms "degradation" or a "degradation 
pathway" are art-recognized and include the breakdown of a compound, preferably an 
5 organic compound, by a cell to degradation products (generally speaking, smaller or less 
complex molecules) in what may be a multistep and highly regulated process. The 
language "metabolism" is art-recognized and includes the totality of the biochemical 
reactions that take place in an organism. The metabolism of a particular compound, 
then, (e.g., the metabolism of an amino acid such as glycine) comprises the overall 

1 0 biosynthetic, modification, and degradation pathways in the cell related to this 

compound. The language "pathogenicity" or "pathogenesis" is art-recognized and 
includes the activity of an organism, such as a bacterial organism, to bring about a 
disease state in a host (e.g., cholera, diphtheria, or anthrax). Such disease states are 
typically the result of cell lytic activity of the organism, which may occur through the 

1 5 expression and release of cytotoxins (e.g. , cholera toxin, diphtheria toxin, or anthrax 
toxin). Other bacterial proteins or peptides not pertaining specifically to cell lysis but 
contributing to the colonization of the host by the bacterium may also be considered 
pathogenesis proteins, such as, but not limited to, adhesins. The term "DNA 
replication" is art-recognized and includes all of the activities associated with the 

20 replication of DNA in vivo or in vitro, and for the purposes of the invention, particularly 
within bacterial cells. These activities include but are not limited to the assembly of 
DNA polymerases, the unwinding of DNA, the incorporation of new dNTPs into the 
nascent DNA strand, the excision and replacement of erroneous bases, and the 
termination of replication. The term "protein synthesis" is art-recognized and includes 

25 the process of converting mRN A codons into amino acids in a growing polypeptide 
chain, as catalyzed by the ribosome. The term "ribosome function" or "ribosome 
activity" is art-recognized and includes all of the functions of a ribosome, including, but 
not limited to, the binding of mRNA, the binding of an aminoacyl-tRNA and a peptidyl- 
tRNA, and the catalysis of the addition of the next amino acid to the growing 

30 polypeptide chain. 

In another embodiment, the RRP molecules of the invention are capable of 
modulating the production of a desired molecule, such as a fine chemical, in a 
microorganism such as C. glutamicum. There are a number of mechanisms by which 
the alteration of an RRP protein of the invention may affect the yield, production, and/or 

35 efficiency of production of a fine chemical from a C. glutamicum strain incorporating 
such an altered protein. For example, by improving the rate at which DNA replication 
occurs (e.g., by optimizing the activity of one or more DNA polymerase, or by 
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improving the rate at which the topoisomerases or helicases of the invention unwind 
DNA) it may be possible to increase the rate of cell division, which in turn increases the 
number of viable fine-chemical-producing C. glutamicum cells present in large-scale 
culture settings. Similarly, by improving the rate at which mRNA is translated to 
5 protein {e.g. , by optimizing the activity of one or more of the ribosomal proteins) it may 
be possible to increase the number of proteins in the cell which participate in the 
synthesis of one or more desired fine chemicals, or in an overall increase in the rate of 
cell division (due to increased growth and metabolism), both of which should lead to 
increased production of one or more fine chemicals from large-scale fermentor cultures 

10 of these microorganisms. Alterations in the DNA replication proteins of the invention 
may also permit increased fidelity in the replicative process, thereby increasing the 
genetic stability and viability of the microorganism and lessening the chance that 
another engineered mutation improving fine chemical production will not be 
inadvertently mutagenized by error-prone replication. The RRP proteins of the 

1 5 invention involved in pathogenesis are themselves fine chemicals; by increasing the 
number or by engineering the corresponding genes such that the expression of these 
proteins is removed from cellular repression pathways, or by mutagenizing the proteins 
such that feedback regulatory regions are removed, it may be possible to increase the 
yield, production, and/or efficiency of production of these proteins from large-scale 

20 fermentor culture of organisms containing such mutations. 

The isolated nucleic acid sequences of the invention are contained within the 
genome of a Corynebacterium glutamicum strain available through the American Type 
Culture Collection, given designation ATCC 13032. The nucleotide sequence of the 
isolated C. glutamicum RRP DNAs and the predicted amino acid sequences of the C. 

25 glutamicum RRP proteins are shown in Appendices A and B, respectively. 

Computational analyses were performed which classified and/or identified these 
nucleotide sequences as sequences which encode proteins that participate in the 
replication of C. glutamicum DNA, in C. glutamicum ribosome activity, or in the 
pathogenicity of this microorganism. 

30 The present invention also pertains to proteins which have an amino acid 

sequence which is substantially homologous to an amino acid sequence of Appendix B. 
As used herein, a protein which has an amino acid sequence which is substantially 
homologous to a selected amino acid sequence is least about 50% homologous to the 
selected amino acid sequence, e.g., the entire selected amino acid sequence. A protein 

35 which has an amino acid sequence which is substantially homologous to a selected 

amino acid sequence can also be least about 50-60%, preferably at least about 60-70%, 
and more preferably at least about 70-80%, 80-90%, or 90-95%, and most preferably at 
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least about 96%, 97%, 98%, 99% or more homologous to the selected amino acid 
sequence. 

The RRP protein or a biologically active portion or fragment thereof of the 
invention can participate in C. glutamicum DNA replication, in C. glutamicum protein 
synthesis, or in the pathogenicity of this microorganism, or have one or more of the 
activities set forth in Table 1 . 

Various aspects of the invention are described in further detail in the following 
subsections. 

A. Isolated Nucleic Acid Molecules 

One aspect of the invention pertains to isolated nucleic acid molecules that 
encode RRP polypeptides or biologically active portions thereof, as well as nucleic acid 
fragments sufficient for use as hybridization probes or primers for the identification or 
amplification of RRP-encoding nucleic acid {e.g., RRP DNA). As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules {e.g., cDNA or genomic 
DNA) and RNA molecules {e.g., mRNA) and analogs of the DNA or RNA generated 
using nucleotide analogs. This term also encompasses untranslated sequence located at 
both the 3' and 5' ends of the coding region of the gene: at least about 100 nucleotides 
of sequence upstream from the 5' end of the coding region and at least about 20 
nucleotides of sequence downstream from the 3'end of the coding region of the gene. 
The nucleic acid molecule can be single-stranded or double-stranded, but preferably is 
double-stranded DNA. An "isolated" nucleic acid molecule is one which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic 
acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
the nucleic acid {i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 
various embodiments, the isolated RRP nucleic acid molecule can contain less than 
about 5 kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which 
naturally flank the nucleic acid molecule in genomic DNA of the cell from which the 
nucleic acid is derived (e.g, a C. glutamicum cell). Moreover, an "isolated" nucleic acid 
molecule, such as a DNA molecule, can be substantially free of other cellular material, 
or culture medium when produced by recombinant techniques, or chemical precursors or 
other chemicals when chemically synthesized. 

A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule 
having a nucleotide sequence of Appendix A, or a portion thereof, can be isolated using 
standard molecular biology techniques and the sequence information provided herein. 
For example, a C. glutamicum RRP DNA can be isolated from a C. glutamicum library 
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using all or portion of one of the sequences of Appendix A as a hybridization probe and 
standard hybridization techniques (e.g., as described in Sambrook, J., Fritsh, E. F., and 
Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed, Cold Spring Harbor 
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989). 
Moreover, a nucleic acid molecule encompassing all or a portion of one of the sequences 
of Appendix A can be isolated by the polymerase chain reaction using oligonucleotide 
primers designed based upon this sequence (e.g., a nucleic acid molecule encompassing 
all or a portion of one of the sequences of Appendix A can be isolated by the polymerase 
chain reaction using oligonucleotide primers designed based upon this same sequence of 
Appendix A). For example, mRNA can be isolated from normal endothelial cells (e.g., 
by the guanidinium-thiocyanate extraction procedure of Chirgwin et al. (1979) 
Biochemistry 18: 5294-5299) and DNA can be prepared using reverse transcriptase (e.g., 
Moloney MLV reverse transcriptase, available from Gibco/BRL, Bethesda, MD; or 
AMV reverse transcriptase, available from Seikagaku America, Inc., St. Petersburg, FL). 
Synthetic oligonucleotide primers for polymerase chain reaction amplification can be 
designed based upon one of the nucleotide sequences shown in Appendix A. A nucleic 
acid of the invention can be amplified using cDNA or, alternatively, genomic DNA, as a 
template and appropriate oligonucleotide primers according to standard PCR 
amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to an RRP nucleotide sequence can be prepared by 
standard synthetic techniques, e.g., using an automated DNA synthesizer. 

In a preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises one of the nucleotide sequences shown in Appendix A. The sequences of 
Appendix A correspond to the Corynebacterium glutamicum RRP DNAs of the 
invention. This DNA comprises sequences encoding RRP proteins (i.e., the "coding 
region", indicated in each sequence in Appendix A), as well as 5* untranslated sequences 
and 3' untranslated sequences, also indicated in Appendix A. Alternatively, the nucleic 
acid molecule can comprise only the coding region of any of the sequences in Appendix 
A. 

For the purposes of this application, it will be understood that each of the 
sequences set forth in Appendix A has an identifying RXA or RXN number having the 
designation "RXA", or "RXN" followed by 5 digits (i.e., RXA00823 or RXN00625). 
Each of these sequences comprises up to three parts: a 5' upstream region, a coding 
region, and a downstream region. Each of these three regions is identified by the same 
RXA or RXN designation to eliminate confusion. The recitation "one of the sequences 
in Appendix A", then, refers to any of the sequences in Appendix A, which may be 
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distinguished by their differing RXA or RXN designations. The coding region of each 
of these sequences is translated into a corresponding amino acid sequence, which is set 
forth in Appendix B. The sequences of Appendix B are identified by the same RXA or 
RXN designations as Appendix A, such that they can be readily correlated. For 
example, the amino acid sequences in Appendix B designated RXA00823 and 
RXN00625 are translations of the coding regions of the nucleotide sequence of nucleic 
acid molecules RXA00823 and RXN00625, respectively, in Appendix A. Each of the 
RXA and RXN nucleotide and amino acid sequences of the invention has also been 
assigned a SEQ ID NO, as indicated in Table 1 . For example, as set forth in Table 1 , the 
nucleic acid sequence of RXA01064 is SEQ ID NO: 13, and the amino acid sequence of 
RXA01064 is SEQ ID NO: 14. 

Several of the genes of the invention are "F-designated genes". An F-designated 
gene includes those genes set forth in Table 1 which have an 'F' in front of the RXA or 
RXN designation. For example, SEQ ID NO:3, designated, as indicated on Table 1, as 
"F RXA00625", is an F-designated gene, as are SEQ ID NOs: 7, 17, and 25 (designated 
on Table 1 as "F RXA00538", "F RXA01594", and "F RXA00562", respectively). 

In one embodiment, the nucleic acid molecules of the present invention are not 
intended to include those compiled in Table 2. In the case of the dapD gene, a sequence 
for this gene was published in Wehrmann, A.,etal. (1998) J. Bacteriol. 180(12): 3159- 
3 165. However, the sequence obtained by the inventors of the present application is 
significantly longer than the published version. It is believed that the published version 
relied on an incorrect start codon, and thus represents only a fragment of the actual 
coding region. 

In another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleic acid molecule which is a complement of one of the 
nucleotide sequences shown in Appendix A, or a portion thereof. A nucleic acid 
molecule which is complementary to one of the nucleotide sequences shown in 
Appendix A is one which is sufficiently complementary to one of the nucleotide 
sequences shown in Appendix A such that it can hybridize to one of the nucleotide 
sequences shown in Appendix A, thereby forming a stable duplex. 

In still another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleotide sequence which is at least about 50%, 51%, 52%, 53%, 
54%, 55%, 56%o, 57%o, 58%, 59%, or 60%>, preferably at least about 61%, 62%, 63%), 
64%>, 65%, 66%, 67%, 68%, 69%, or 70%, more preferably at least about 71%, 72%, 
73%, 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 
87%o, 88%, 89%, or 90%, or 91%, 92%, 93%, 94%, and even more preferably at least 
about 95%, 96%, 97%, 98%, 99% or more homologous to a nucleotide sequence shown 
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in Appendix A, or a portion thereof. Ranges and identity values intermediate to the 
above-recited ranges, (e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using a 
combination of any of the above values recited as upper and/or lower limits are intended 
to be included. In an additional preferred embodiment, an isolated nucleic acid 
molecule of the invention comprises a nucleotide sequence which hybridizes, e.g., 
hybridizes under stringent conditions, to one of the nucleotide sequences shown in 
Appendix A, or a portion thereof. 

Moreover, the nucleic acid molecule of the invention can comprise only a 
portion of the coding region of one of the sequences in Appendix A, for example a 
fragment which can be used as a probe or primer or a fragment encoding a biologically 
active portion of an RRP protein. The nucleotide sequences determined from the 
cloning of the RRP genes from C. glutamicum allows for the generation of probes and 
primers designed for use in identifying and/or cloning RRP homologues in other cell 
types and organisms, as well as RRP homologues from other Corynebacteria or related 
species. The probe/primer typically comprises substantially purified oligonucleotide. 
The oligonucleotide typically comprises a region of nucleotide sequence that hybridizes 
under stringent conditions to at least about 12, preferably about 25, more preferably 
about 40, 50 or 75 consecutive nucleotides of a sense strand of one of the sequences set 
forth in Appendix A, an anti-sense sequence of one of the sequences set forth in 
Appendix A, or naturally occurring mutants thereof. Primers based on a nucleotide 
sequence of Appendix A can be used in PCR reactions to clone RRP homologues. 
Probes based on the RRP nucleotide sequences can be used to detect transcripts or 
genomic sequences encoding the same or homologous proteins. In preferred 
embodiments, the probe further comprises a label group attached thereto, e.g. the label 
group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co- 
factor. Such probes can be used as a part of a diagnostic test kit for identifying cells 
which misexpress an RRP protein, such as by measuring a level of an RRP-encoding 
nucleic acid in a sample of cells, e.g., detecting RRP mRNA levels or determining 
whether a genomic RRP gene has been mutated or deleted. 

In one embodiment, the nucleic acid molecule of the invention encodes a protein 
or portion thereof which includes an amino acid sequence which is sufficiently 
homologous to an amino acid sequence of Appendix B such that the protein or portion 
thereof maintains the ability to participate in the replication of C. glutamicum DNA, in 
C. glutamicum protein synthesis, or in the pathogenicity of this microorganism. As used 
herein, the language "sufficiently homologous" refers to proteins or portions thereof 
which have amino acid sequences which include a minimum number of identical or 
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equivalent (e.g., an amino acid residue which has a similar side chain as an amino acid 
residue in one of the sequences of Appendix B) amino acid residues to an amino acid 
sequence of Appendix B such that the protein or portion thereof is able to participate in 
the replication of C. glutamicum DNA, in C. glutamicum protein synthesis, or in the 
5 pathogenicity of this microorganism. Proteins involved in C. glutamicum DNA 

replication, in ribosome function/activity, or in the pathogenesis of this microorganism, 
as described herein, may play a role in the production and secretion of one or more fine 
chemicals. Examples of such activities are also described herein. Thus, "the function of 
an RRP protein" contributes either directly or indirectly to the yield, production, and/or 
1 0 efficiency of production of one or more fine chemicals. Examples of RRP protein 
activities are set forth in Table 1 . 

In another embodiment, the protein is at least about 50-60%, preferably at least 
about 60-70%, and more preferably at least about 70-80%, 80-90%, 90-95%, and most 
preferably at least about 96%, 97%, 98%, 99% or more homologous to an entire amino 
1 5 acid sequence of Appendix B. 

Portions of proteins encoded by the RRP nucleic acid molecules of the invention 
are preferably biologically active portions of one of the RRP proteins. As used herein, 
the term "biologically active portion of an RRP protein" is intended to include a portion, 
e.g. , a domain/motif, of an RRP protein that can participate in the replication of C. 
20 glutamicum DNA, in C. glutamicum protein synthesis, or in the pathogenicity of this 

microorganism, or has an activity as set forth in Table 1 . To determine whether an RRP 
protein or a biologically active portion thereof can participate in the replication of C. 
glutamicum DNA, in C. glutamicum protein synthesis, or in the pathogenicity of this 
microorganism, an assay of enzymatic/protein activity may be performed. Such assay 
25 methods are well known to those of ordinary skill in the art, as detailed in Example 8 of 
the Exemplification. 

Additional nucleic acid fragments encoding biologically active portions of an 
RRP protein can be prepared by isolating a portion of one of the sequences in Appendix 
B, expressing the encoded portion of the RRP protein or peptide (e.g., by recombinant 
30 expression in vitro) and assessing the activity of the encoded portion of the RRP protein 
or peptide. 

The invention further encompasses nucleic acid molecules that differ from one of 
the nucleotide sequences shown in Appendix A (and portions thereof) due to degeneracy 
of the genetic code and thus encode the same RRP protein as that encoded by the 
35 nucleotide sequences shown in Appendix A. In another embodiment, an isolated nucleic 
acid molecule of the invention has a nucleotide sequence encoding a protein having an 
amino acid sequence shown in Appendix B. In a still further embodiment, the nucleic 
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acid molecule of the invention encodes a full length C. glutamicum protein which is 
substantially homologous to an amino acid sequence of Appendix B (encoded by an 
open reading frame shown in Appendix A). 

It will be understood by one of ordinary skill in the art that in one embodiment 
the sequences of the invention are not meant to include the sequences of the prior art, 
such as those Genbank sequences set forth in Tables 2 or 4 which were available prior to 
the present invention. In one embodiment, the invention includes nucleotide and amino 
acid sequences having a percent identity to a nucleotide or amino acid sequence of the 
invention which is greater than that of a sequence of the prior art {e.g., a Genbank 
sequence (or the protein encoded by such a sequence) set forth in Tables 2 or 4). For 
example, the invention includes a nucleotide sequence which is greater than and/or at 
least 38% identical to the nucleotide sequence designated RXA00823 (SEQ ID NO:9), a 
nucleotide sequence which is greater than and/or at least 40% identical to the nucleotide 
sequence designated RXA01064 (SEQ ID NO: 13), and a nucleotide sequence which is 
greater than and/or at least 45% identical to the nucleotide sequence designated 
RXA02363 (SEQ ID NO:35). One of ordinary skill in the art would be able to calculate 
the lower threshold of percent identity for any given sequence of the invention by 
examining the GAP-calculated percent identity scores set forth in Table 4 for each of the 
three top hits for the given sequence, and by subtracting the highest GAP-calculated 
percent identity from 100 percent. One of ordinary skill in the art will also appreciate 
that nucleic acid and amino acid sequences having percent identities greater than the 
lower threshold so calculated {e.g., at least 50%, 5 1%, 52%, 53%, 54%, 55%, 56%, 
57%, 58%, 59%>, or 60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 
67%, 68%, 69%, or 70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 
76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 
90%, or 91%, 92%, 93%, 94%, and even more preferably at least about 95%, 96%, 97%, 
98%, 99% or more identical) are also encompassed by the invention. 

In addition to the C. glutamicum RRP nucleotide sequences shown in Appendix 
A, it will be appreciated by those of ordinary skill in the art that DNA sequence 
polymorphisms that lead to changes in the amino acid sequences of RRP proteins may 
exist within a population {e.g., the C. glutamicum population). Such genetic 
polymorphism in the RRP gene may exist among individuals within a population due to 
natural variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame encoding an RRP protein, 
preferably a C. glutamicum RRP protein. Such natural variations can typically result in 
1-5% variance in the nucleotide sequence of the RRP gene. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in RRP that are the result of natural 
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variation and that do not alter the functional activity of RRP proteins are intended to be 
within the scope of the invention. 

Nucleic acid molecules corresponding to natural variants and non-C. glutamicum 
homologues of the C. glutamicum RRP DNA of the invention can be isolated based on 
5 their homology to the C. glutamicum RRP nucleic acid disclosed herein using the C. 
glutamicum DNA, or a portion thereof, as a hybridization probe according to standard 
hybridization techniques under stringent hybridization conditions. Accordingly, in 
another embodiment, an isolated nucleic acid molecule of the invention is at least 15 
nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
1 0 molecule comprising a nucleotide sequence of Appendix A. In other embodiments, the 
nucleic acid is at least 30, 50, 100, 250 or more nucleotides in length. As used herein, 
the term "hybridizes under stringent conditions" is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous 
to each other typically remain hybridized to each other. Preferably, the conditions are 
1 5 such that sequences at least about 65%, more preferably at least about 70%, and even 
more preferably at least about 75% or more homologous to each other typically remain 
hybridized to each other. Such stringent conditions are known to those of ordinary skill 
in the art and can be found in Current Protocols in Molecular Biology, John Wiley & 
Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting example of stringent 
20 hybridization conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) 
at about 45°C, followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50-65°C. 
Preferably, an isolated nucleic acid molecule of the invention that hybridizes under 
stringent conditions to a sequence of Appendix A corresponds to a naturally-occurring 
nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule 
25 refers to an RNA or DNA molecule having a nucleotide sequence that occurs in nature 
{e.g., encodes a natural protein). In one embodiment, the nucleic acid encodes a natural 
C. glutamicum RRP protein. 

In addition to naturally-occurring variants of the RRP sequence that may exist in 
the population, the one of ordinary skill in the art will further appreciate that changes 
30 can be introduced by mutation into a nucleotide sequence of Appendix A, thereby 
leading to changes in the amino acid sequence of the encoded RRP protein, without 
altering the functional ability of the RRP protein. For example, nucleotide substitutions 
leading to amino acid substitutions at "non-essential" amino acid residues can be made 
in a sequence of Appendix A. A "non-essential" amino acid residue is a residue that can 
35 be altered from the wild-type sequence of one of the RRP proteins (Appendix B) 
without altering the activity of said RRP protein, whereas an "essential" amino acid 
residue is required for RRP protein activity. Other amino acid residues, however, (e.g., 
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those that are not conserved or only semi-conserved in the domain having RRP activity) 
may not be essential for activity and thus are likely to be amenable to alteration without 
altering RRP activity. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules 
5 encoding RRP proteins that contain changes in amino acid residues that are not essential 
for RRP activity. Such RRP proteins differ in amino acid sequence from a sequence 
contained in Appendix B yet retain at least one of the RRP activities described herein. 
In one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence 
encoding a protein, wherein the protein comprises an amino acid sequence at least about 
1 0 5 0% homologous to an amino acid sequence of Appendix B and is capable of 
participating in the replication of C. glutamicum DNA, in C. glutamicum protein 
synthesis, or in the pathogenicity of this microorganism, or has one or more of the 
activities set forth in Table 1. Preferably, the protein encoded by the nucleic acid 
molecule is at least about 50-60% homologous to one of the sequences in Appendix B, 
1 5 more preferably at least about 60-70% homologous to one of the sequences in Appendix 
B, even more preferably at least about 70-80%, 80-90%, 90-95% homologous to one of 
the sequences in Appendix B, and most preferably at least about 96%, 97%, 98%, or 
99% homologous to one of the sequences in Appendix B. 

To determine the percent homology of two amino acid sequences {e.g., one of 
20 the sequences of Appendix B and a mutant form thereof) or of two nucleic acids, the 
sequences are aligned for optimal comparison purposes {e.g., gaps can be introduced in 
the sequence of one protein or nucleic acid for optimal alignment with the other protein 
or nucleic acid). The amino acid residues or nucleotides at corresponding amino acid 
positions or nucleotide positions are then compared. When a position in one sequence 
25 {e.g. , one of the sequences of Appendix B) is occupied by the same amino acid residue 
or nucleotide as the corresponding position in the other sequence {e.g., a mutant form of 
the sequence selected from Appendix B), then the molecules are homologous at that 
position {i.e., as used herein amino acid or nucleic acid "homology" is equivalent to 
amino acid or nucleic acid "identity"). The percent homology between the two 
30 sequences is a function of the number of identical positions shared by the sequences 
{i.e., % homology = # of identical positions/total # of positions x 100). 

An isolated nucleic acid molecule encoding an RRP protein homologous to a 
protein sequence of Appendix B can be created by introducing one or more nucleotide 
substitutions, additions or deletions into a nucleotide sequence of Appendix A such that 
3 5 one or more amino acid substitutions, additions or deletions are introduced into the 

encoded protein. Mutations can be introduced into one of the sequences of Appendix A 
by standard techniques, such as site-directed mutagenesis and PCR-mediated 
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mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted non-essential amino acid residues. A "conservative amino acid substitution" is 
one in which the amino acid residue is replaced with an amino acid residue having a 
similar side chain. Families of amino acid residues having similar side chains have been 

5 defined in the art. These families include amino acids with basic side chains (e.g. , 
lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., 

1 0 threonine, valine, isoleucine) and aromatic side chains (e.g. , tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in an RRP 
protein is preferably replaced with another amino acid residue from the same side chain 
family. Alternatively, in another embodiment, mutations can be introduced randomly 
along all or part of an RRP coding sequence, such as by saturation mutagenesis, and the 

1 5 resultant mutants can be screened for an RRP activity described herein to identify 
mutants that retain RRP activity. Following mutagenesis of one of the sequences of 
Appendix A, the encoded protein can be expressed recombinantly and the activity of the 
protein can be determined using, for example, assays described herein (see Example 8 of 
the Exemplification). 

20 In addition to the nucleic acid molecules encoding RRP proteins described 

above, another aspect of the invention pertains to isolated nucleic acid molecules which 
are antisense thereto. An "antisense" nucleic acid comprises a nucleotide sequence 
which is complementary to a "sense" nucleic acid encoding a protein, e.g., 
complementary to the coding strand of a double-stranded DNA molecule or 

25 complementary to an mRNA sequence. Accordingly, an antisense nucleic acid can 
hydrogen bond to a sense nucleic acid. The antisense nucleic acid can be 
complementary to an entire RRP coding strand, or to only a portion thereof. In one 
embodiment, an antisense nucleic acid molecule is antisense to a "coding region" of the 
coding strand of a nucleotide sequence encoding an RRP protein. The term "coding 

30 region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues (e.g., the entire coding region of SEQ ID NO:5 
(RXN02943) comprises nucleotides 1 to 1668). In another embodiment, the antisense 
nucleic acid molecule is antisense to a "noncoding region" of the coding strand of a 
nucleotide sequence encoding RRP. The term "noncoding region" refers to 5' and 3' 

3 5 sequences which flank the coding region that are not translated into amino acids (i. e. , 
also referred to as 5' and 3' untranslated regions). 
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Given the coding strand sequences encoding REP disclosed herein (e.g., the 
sequences set forth in Appendix A), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick base pairing. The antisense nucleic 
acid molecule can be complementary to the entire coding region of RRP mRNA, but 
5 more preferably is an oligonucleotide which is antisense to only a portion of the coding 
or noncoding region of RRP mRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of RRP mRNA. An 
antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 
50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 
10 using chemical synthesis and enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can 
be chemically synthesized using naturally occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase 
the physical stability of the duplex formed between the antisense and sense nucleic 
1 5 acids, e.g. , phosphorothioate derivatives and acridine substituted nucleotides can be 
used. Examples of modified nucleotides which can be used to generate the antisense 
nucleic acid include 5-fiuorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, 
hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5- 
carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 
20 dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1 - 
methylguanine, 1 -methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2- 
methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5- 
methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D- 
mannosylqueosine, 5'-methoxycarboxymethyluracil, 5 -methoxy uracil, 2-methylthio-N6- 
25 isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 
2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5- 
oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3- 
amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into 
30 which a nucleic acid has been subcloned in an antisense orientation (/. e. , RNA 

transcribed from the inserted nucleic acid will be of an antisense orientation to a target 
nucleic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered 
to a cell or generated in situ such that they hybridize with or bind to cellular mRNA 
3 5 and/or genomic DNA encoding an RRP protein to thereby inhibit expression of the 

protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the 
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case of an antisense nucleic acid molecule which binds to DNA duplexes, through 
specific interactions in the major groove of the double helix. The antisense molecule can 
be modified such that it specifically binds to a receptor or an antigen expressed on a 
selected cell surface, e.g., by linking the antisense nucleic acid molecule to a peptide or 

5 an antibody which binds to a cell surface receptor or antigen. The antisense nucleic acid 
molecule can also be delivered to cells using the vectors described herein. To achieve 
sufficient intracellular concentrations of the antisense molecules, vector constructs in 
which the antisense nucleic acid molecule is placed under the control of a strong 
prokaryotic, viral, or eukaryotic promoter are preferred. 

1 0 In yet another embodiment, the antisense nucleic acid molecule of the invention 

is an a-anomeric nucleic acid molecule. An cc-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the 
usual p-units, the strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids. 
Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2'-o- 

15 methylribonucleotide (Inoue et al. (1987) Nucleic Acids Res. 15:6131-6148) or a 
chimeric RNA-DNA analogue (Inoue et al. (1987) FEBS Lett. 215:327-330). 

In still another embodiment, an antisense nucleic acid of the invention is a 
ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity which are 
capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they 

20 have a complementary region. Thus, ribozymes {e.g., hammerhead ribozymes 
(described in Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to 
catalytically cleave RRP mRNA transcripts to thereby inhibit translation of RRP 
mRNA. A ribozyme having specificity for an RRP-encoding nucleic acid can be 
designed based upon the nucleotide sequence of an RRP DNA molecule disclosed 

25 herein (/. e. , SEQ ID NO:9 (RXA00823 in Appendix A)). For example, a derivative of a 
Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide sequence of the 
active site is complementary to the nucleotide sequence to be cleaved in an RRP- 
encoding mRNA. See, e.g., Cech et al. U.S. Patent No. 4,987,071 and Cech et al. U.S. 
Patent No. 5,1 16,742. Alternatively, RRP mRNA can be used to select a catalytic RNA 

30 having a specific ribonuclease activity from a pool of RNA molecules. See, e.g. , Bartel, 
D. and Szostak, J.W. (1993) Science 261:1411-1418. 

Alternatively, RRP gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of an RRP nucleotide sequence {e.g., 
an RRP promoter and/or enhancers) to form triple helical structures that prevent 

35 transcription of an RRP gene in target cells. See generally, Helene, C. (1991) 

Anticancer Drug Des. 6(6):569-84; Helene, C. et al. (1992) Ann. NY. Acad. Sci. 660:27- 
36; and Maher, L.J. (1992) Bioassays 14(12):807-15. 
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B. Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression 
vectors, containing a nucleic acid encoding an RRP protein (or a portion thereof). As 
used herein, the term "vector" refers to a nucleic acid molecule capable of transporting 
5 another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced {e.g., bacterial 
1 0 vectors having a bacterial origin of replication and episomal mammalian vectors). Other 
vectors {e.g., non-episomal mammalian vectors) are integrated into the genome of a host 
cell upon introduction into the host cell, and thereby are replicated along with the host 
genome. Moreover, certain vectors are capable of directing the expression of genes to 
which they are operatively linked. Such vectors are referred to herein as "expression 
1 5 vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can 
be used interchangeably as the plasmid is the most commonly used form of vector. 
However, the invention is intended to include such other forms of expression vectors, 
such as viral vectors {e.g., replication defective retroviruses, adenoviruses and adeno- 
20 associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of 
the invention in a form suitable for expression of the nucleic acid in a host cell, which 
means that the recombinant expression vectors include one or more regulatory 
sequences, selected on the basis of the host cells to be used for expression, which are 
25 operatively linked to the nucleic acid sequence to be expressed. Within a recombinant 
expression vector, "operably linked" is intended to mean that the nucleotide sequence of 
interest is linked to the regulatory sequence(s) in a manner which allows for expression 
of the nucleotide sequence {e.g., in an in vitro transcription/translation system or in a 
host cell when the vector is introduced into the host cell). The term "regulatory 
30 sequence" is intended to include promoters, enhancers and other expression control 
elements (e.g., polyadenylation signals). Such regulatory sequences are described, for 
example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185, 
Academic Press, San Diego, CA (1990). Regulatory sequences include those which 
direct constitutive expression of a nucleotide sequence in many types of host cell and 
35 those which direct expression of the nucleotide sequence only in certain host cells. 

Preferred regulatory sequences are, for example, promoters such as cos-, tac-, trp-, tet-, 
trp-tet-, lpp-, lac-, lpp-lac-, lacl q -, T7-, T5-, T3-, gal-, trc-, ara-, SP6-, amy, SP02, 
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or I P L , which are used preferably in bacteria. Additional regulatory sequences are, for 
example, promoters from yeasts and fungi, such as ADC1, MFa, AC, P-60, CYC1, 
GAPDH, TEF, rp28, ADH, promoters from plants such as CaMV/35S, SSU, OCS, lib4, 
usp, STLS1, B33, nos or ubiquitin- or phaseolin-promoters. It is also possible to use 
artificial promoters. It will be appreciated by one of ordinary skill in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell 
to be transformed, the level of expression of protein desired, etc. The expression vectors 
of the invention can be introduced into host cells to thereby produce proteins or 
peptides, including fusion proteins or peptides, encoded by nucleic acids as described 
herein (e.g., RRP proteins, mutant forms of RRP proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 
expression of RRP proteins in prokaryotic or eukaryotic cells. For example, RRP genes 
can be expressed in bacterial cells such as C. glutamicum, insect cells (using baculovirus 
expression vectors), yeast and other fungal cells (see Romanos, M.A. et al (1992) 
"Foreign gene expression in yeast: a review", Yeast 8: 423-488; van den Hondel, 
C.A.M.J.J. et al (1991) "Heterologous gene expression in filamentous fungi" in: More 
Gene Manipulations in Fungi, J.W. Bennet & L.L. Lasure, eds., p. 396-428: Academic 
Press: San Diego; and van den Hondel, C.A.M.J.J. & Punt, P.J. (1991) "Gene transfer 
systems and vector development for filamentous fungi, in: Applied Molecular Genetics 
of Fungi, Peberdy, J.F. et al, eds., p. 1-28, Cambridge University Press: Cambridge), 
algae and multicellular plant cells (see Schmidt, R. and Willmitzer, L. (1988) High 
efficiency Agrobacterium tumefaciens -mediated transformation of Arabidopsis 
thaliana leaf and cotyledon explants" Plant Cell Rep.: 583-586), or mammalian cells. 
Suitable host cells are discussed further in Goeddel, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, CA (1990). Alternatively, the 
recombinant expression vector can be transcribed and translated in vitro, for example 
using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out with vectors 
containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
encoded therein, usually to the amino terminus of the recombinant protein but also to the 
C-terminus or fused within suitable regions in the proteins. Such fusion vectors 
typically serve three purposes: 1) to increase expression of recombinant protein; 2) to 
increase the solubility of the recombinant protein; and 3) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion 
expression vectors, a proteolytic cleavage site is introduced at the junction of the fusion 
moiety and the recombinant protein to enable separation of the recombinant protein 
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from the fusion moiety subsequent to purification of the fusion protein. Such enzymes, 
and their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 

Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith, 
D.B. and Johnson, K.S. (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, 
5 MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase 
(GST), maltose E binding protein, or protein A, respectively, to the target recombinant 
protein. In one embodiment, the coding sequence of the RRP protein is cloned into a 
pGEX expression vector to create a vector encoding a fusion protein comprising, from 
the N-terminus to the C-terminus, GST-thrombin cleavage site-X protein. The fusion 
1 0 protein can be purified by affinity chromatography using glutathione-agarose resin. 
Recombinant RRP protein unfused to GST can be recovered by cleavage of the fusion 
protein with thrombin. 

Examples of suitable inducible non-fusion E. coli expression vectors include 
pTrc (Amann et al, (1988) Gene 69:301-315) pLG338, pACYC184, pBR322, pUC18, 
15 pUC19, pKC30, P Rep4, pHSl, pHS2, P PLc236, pMBL24, pLG200, pUR290, pIN- 
III 1 13-B1, Xgt\ 1, pBdCl, and pET lid (Studier et al, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, California (1990) 60-89; and 
Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 
Target gene expression from the pTrc vector relies on host RNA polymerase 
20 transcription from a hybrid trp-lac fusion promoter. Target gene expression from the 
pET lid vector relies on transcription from a T7 gnlO-lac fusion promoter mediated by 
a coexpressed viral RNA polymerase (T7 gnl). This viral polymerase is supplied by 
host strains BL21(DE3) or HMS174(DE3) from a resident X prophage harboring a T7 
gnl gene under the transcriptional control of the lacUV 5 promoter. For transformation 
25 of other varieties of bacteria, appropriate vectors may be selected. For example, the 
plasmids pUlOl, pIJ364, pIJ702 and pIJ361 are known to be useful in transforming 
Streptomyces, while plasmids pUBl 10, pC194, or pBD214 are suited for transformation 
of Bacillus species. Several plasmids of use in the transfer of genetic information into 
Corynebacterium include pHM1519, pBLl, pSA77, or pAJ667 (Pouwels et al, eds. 
30 (1985) Cloning Vectors. Elsevier: New York IBSN 0 444 90401 8).One strategy to 
maximize recombinant protein expression is to express the protein in a host bacteria 
with an impaired capacity to proteolytically cleave the recombinant protein (Gottesman, 
S., Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, California (1990) 1 19-128). Another strategy is to alter the nucleic acid 
35 sequence of the nucleic acid to be inserted into an expression vector so that the 

individual codons for each amino acid are those preferentially utilized in the bacterium 
chosen for expression, such as C. glutamicum (Wada et al. (1992) Nucleic Acids Res. 
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20: 2 1 1 1 -2 1 1 8). Such alteration of nucleic acid sequences of the invention can be 
carried out by standard DNA synthesis techniques. 

In another embodiment, the RRP protein expression vector is a yeast expression 
vector. Examples of vectors for expression in yeast S. cerevisiae include pYepSecl 
5 (Baldari, et al, (1987) Embo J. 6:229-234), 2 u, pAG-1, Yep6, Yepl3, pEMBLYe23, 
pMFa (Kurjan and Herskowitz, (1982) Cell 30:933-943), pJRY88 (Schultz et al, (1987) 
Gene 54:1 13-123), and pYES2 (Invitrogen Corporation, San Diego, CA). Vectors and 
methods for the construction of vectors appropriate for use in other fungi, such as the 
filamentous fungi, include those detailed in: van den Hondel, C.A.M.J.J. & Punt, P.J. 
10 ( 1 99 1 ) "Gene transfer systems and vector development for filamentous fungi, in: 
Applied Molecular Genetics of Fungi, J.F. Peberdy, et al, eds., p. 1-28, Cambridge 
University Press: Cambridge, and Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
New York (IBSN 0 444 904018). 

Alternatively, the RRP proteins of the invention can be expressed in insect cells 
15 using baculo virus expression vectors. Baculovirus vectors available for expression of 
proteins in cultured insect cells (e.g., Sf 9 cells) include the pAc series (Smith et al. 
(1983) Mol. Cell Biol. 3:2156-2165) and the pVL series (Lucklow and Summers (1989) 
Virology 170:31-39). 

In another embodiment, the RRP proteins of the invention may be expressed in 
20 unicellular plant cells (such as algae) or in plant cells from higher plants (e.g. , the 
spermatophytes, such as crop plants). Examples of plant expression vectors include 
those detailed in: Becker, D., Kemper, E., Schell, J. and Masterson, R. (1992) "New 
plant binary vectors with selectable markers located proximal to the left border", Plant 
Mol Biol 20: 1 195-1 197; and Bevan, M.W. (1984) "Binary Agrobacterium vectors for 
25 plant transformation", Nucl. Acid. Res. 12: 871 1-8721, and include pLGV23, pGHlac+, 
pBIN19, pAK2004, and pDH51 (Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
New York IBSN 0 444 904018). In yet another embodiment, a nucleic acid of the 
invention is expressed in mammalian cells using a mammalian expression vector. 
Examples of mammalian expression vectors include pCDM8 (Seed, B. (1987) Nature 
30 329:840) and pMT2PC (Kaufman et al. (1987) EMBO J. 6:187-195). When used in 
mammalian cells, the expression vector's control functions are often provided by viral 
regulatory elements. For example, commonly used promoters are derived from 
polyoma, Adenovirus 2, cytomegalovirus and Simian Virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see chapters 16 and 17 of 
35 Sambrook, J., Fritsh, E. F., and Maniatis, T. Molecular Cloning: A Laboratory Manual. 
2nd, ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, NY, 1989. 
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In another embodiment, the recombinant mammalian expression vector is 
capable of directing expression of the nucleic acid preferentially in a particular cell type 
(e.g., tissue-specific regulatory elements are used to express the nucleic acid). Tissue- 
specific regulatory elements are known in the art. Non-limiting examples of suitable 
tissue-specific promoters include the albumin promoter (liver-specific; Pinkert et at. 
(1987) Genes Dev. 1:268-277), lymphoid-specific promoters (Calame and Eaton (1988) 
Adv. Immunol. 43:235-275), in particular promoters of T cell receptors (Winoto and 
Baltimore (1989) EMBOJ. 8:729-733) and immunoglobulins (Banerji et al. (1983) Cell 
33:729-740; Queen and Baltimore (1983) Cell 33:741-748), neuron-specific promoters 
(e.g., the neurofilament promoter; Byrne and Ruddle (1989) PNAS 86:5473-5477), 
pancreas-specific promoters (Edlund et al. (1985) Science 230:912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Patent No. 4,873,316 and 
European Application Publication No. 264, 1 66). Developmentally-regulated promoters 
are also encompassed, for example the murine hox promoters (Kessel and Gruss (1990) 
Science 249:374-379) and the a-fetoprotein promoter (Canapes and Tilghman (1989) 
Genes Dev. 3:537-546). 

The invention further provides a recombinant expression vector comprising a 
DNA molecule of the invention cloned into the expression vector in an antisense 
orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in 
a manner which allows for expression (by transcription of the DNA molecule) of an 
RNA molecule which is antisense to RRP mRNA. Regulatory sequences operatively 
linked to a nucleic acid cloned in the antisense orientation can be chosen which direct 
the continuous expression of the antisense RNA molecule in a variety of cell types, for 
instance viral promoters and/or enhancers, or regulatory sequences can be chosen which 
direct constitutive, tissue specific or cell type specific expression of antisense RNA. 
The antisense expression vector can be in the form of a recombinant plasmid, phagemid 
or attenuated virus in which antisense nucleic acids are produced under the control of a 
high efficiency regulatory region, the activity of which can be determined by the cell 
type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see Weintraub, H. et al, Antisense RNA as a 
molecular tool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) (1986). 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such 
terms refer not only to the particular subject cell but to the progeny or potential progeny 
of such a cell. Because certain modifications may occur in succeeding generations due 
to either mutation or environmental influences, such progeny may not, in fact, be 
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identical to the parent cell, but are still included within the scope of the term as used 
herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, an RRP 
protein can be expressed in bacterial cells such as C. glutamicum, insect cells, yeast or 
5 mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other 
suitable host cells are known to one of ordinary skill in the art. Microorganisms related 
to Corynebacterium glutamicum which may be conveniently used as host cells for the 
nucleic acid and protein molecules of the invention are set forth in Table 3. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
1 0 conventional transformation or transfection techniques. As used herein, the terms 
"transformation" and "transfection", "conjugation" and "transduction" are intended to 
refer to a variety of art-recognized techniques for introducing foreign nucleic acid (e.g. , 
linear DNA or RNA (e.g., a linearized vector or a gene construct alone without a vector) 
or nucleic acid in the form of a vector (e.g., a plasmid, phage, phasmid, phagemid, 
1 5 transposon or other DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, natural 
competence, chemical-mediated transfer, or electroporation. Suitable methods for 
transforming or transfecting host cells can be found in Sambrook, et al. (Molecular 
Cloning: A Laboratory Manual. 2nd, ed., Cold Spring Harbor Laboratory, Cold Spring 
20 Harbor Laboratory Press, Cold Spring Harbor, NY, 1 989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 
integrants, a gene that encodes a selectable marker (e.g. , resistance to antibiotics) is 
25 generally introduced into the host cells along with the gene of interest. Preferred 
selectable markers include those which confer resistance to drugs, such as G41 8, 
hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be 
introduced into a host cell on the same vector as that encoding an RRP protein or can be 
introduced on a separate vector. Cells stably transfected with the introduced nucleic 
30 acid can be identified by, for example, drug selection (e.g. , cells that have incorporated 
the selectable marker gene will survive, while the other cells die). 

To create a homologous recombinant microorganism, a vector is prepared which 
contains at least a portion of an RRP gene into which a deletion, addition or substitution 
has been introduced to thereby alter, e.g., functionally disrupt, the RRP gene. 
35 Preferably, this RRP gene is a Corynebacterium glutamicum RRP gene, but it can be a 
homologue from a related bacterium or even from a mammalian, yeast, or insect source. 
In a preferred embodiment, the vector is designed such that, upon homologous 
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recombination, the endogenous RRP gene is functionally disrupted (i.e., no longer 
encodes a functional protein; also referred to as a "knock out" vector). Alternatively, 
the vector can be designed such that, upon homologous recombination, the endogenous 
RRP gene is mutated or otherwise altered but still encodes functional protein (e.g., the 
upstream regulatory region can be altered to thereby alter the expression of the 
endogenous RRP protein). In the homologous recombination vector, the altered portion 
of the RRP gene is flanked at its 5' and 3' ends by additional nucleic acid of the RRP 
gene to allow for homologous recombination to occur between the exogenous RRP gene 
carried by the vector and an endogenous RRP gene in a microorganism. The additional 
flanking RRP nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA 
(both at the 5' and 3' ends) are included in the vector (see e.g., Thomas, K.R., and 
Capecchi, M.R. (1987) Cell 51: 503 for a description of homologous recombination 
vectors). The vector is introduced into a microorganism (e.g., by electroporation) and 
cells in which the introduced RRP gene has homologously recombined with the 
endogenous RRP gene are selected, using art-known techniques. 

In another embodiment, recombinant microorganisms can be produced which 
contain selected systems which allow for regulated expression of the introduced gene. 
For example, inclusion of an RRP gene on a vector placing it under control of the lac 
operon permits expression of the RRP gene only in the presence of IPTG. Such 
regulatory systems are well known in the art. 

In another embodiment, an endogenous RRP gene in a host cell is disrupted (e.g., 
by homologous recombination or other genetic means known in the art) such that 
expression of its protein product does not occur. In another embodiment, an endogenous 
or introduced RRP gene in a host cell has been altered by one or more point mutations, 
deletions, or inversions, but still encodes a functional RRP protein. In still another 
embodiment, one or more of the regulatory regions (e.g., a promoter, repressor, or 
inducer) of an RRP gene in a microorganism has been altered (e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the RRP gene is 
modulated. One of ordinary skill in the art will appreciate that host cells containing 
more than one of the described RRP gene and protein modifications may be readily 
produced using the methods of the invention, and are meant to be included in the present 
invention. 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 
culture, can be used to produce (i.e., express) an RRP protein. Accordingly, the 
invention further provides methods for producing RRP proteins using the host cells of 
the invention. In one embodiment, the method comprises culturing the host cell of 



ATTORNEY DOCKET NO.: BGI-130CP 

-40- 

invention (into which a recombinant expression vector encoding an RRP protein has 
been introduced, or into which genome has been introduced a gene encoding a wild-type 
or altered RRP protein) in a suitable medium until RRP protein is produced. In another 
embodiment, the method further comprises isolating RRP proteins from the medium or 
5 the host cell. 



C. Isolated RRP Proteins 

Another aspect of the invention pertains to isolated RRP proteins, and 
biologically active portions thereof. An "isolated" or "purified" protein or biologically 
active portion thereof is substantially free of cellular material when produced by 
recombinant DNA techniques, or chemical precursors or other chemicals when 
chemically synthesized. The language "substantially free of cellular material" includes 
preparations of RRP protein in which the protein is separated from cellular components 
of the cells in which it is naturally or recombinantly produced. In one embodiment, the 
language "substantially free of cellular material" includes preparations of RRP protein 
having less than about 30% (by dry weight) of non-RRP protein (also referred to herein 
as a "contaminating protein"), more preferably less than about 20% of non-RRP protein, 
still more preferably less than about 10% of non-RRP protein, and most preferably less 
than about 5% non-RRP protein. When the RRP protein or biologically active portion 
thereof is recombinantly produced, it is also preferably substantially free of culture 
medium, i.e., culture medium represents less than about 20%, more preferably less than 
about 10%, and most preferably less than about 5% of the volume of the protein 
preparation. The language "substantially free of chemical precursors or other 
chemicals" includes preparations of RRP protein in which the protein is separated from 
chemical precursors or other chemicals which are involved in the synthesis of the 
protein. In one embodiment, the language "substantially free of chemical precursors or 
other chemicals" includes preparations of RRP protein having less than about 30% (by 
dry weight) of chemical precursors or non-RRP chemicals, more preferably less than 
about 20% chemical precursors or non-RRP chemicals, still more preferably less than 
i about 1 0% chemical precursors or non-RRP chemicals, and most preferably less than 
about 5% chemical precursors or non-RRP chemicals. In preferred embodiments, 
isolated proteins or biologically active portions thereof lack contaminating proteins from 
the same organism from which the RRP protein is derived. Typically, such proteins are 
produced by recombinant expression of, for example, a C. glutamicum RRP protein in a 
> microorganism such as C. glutamicum. 

An isolated RRP protein or a portion thereof of the invention can participate 
the replication of C. glutamicum DNA, in C. glutamicum protein synthesis, or in the 



ate m 
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pathogenicity of this microorganism, or has one or more of the activities set forth in 
Table 1. In preferred embodiments, the protein or portion thereof comprises an amino 
acid sequence which is sufficiently homologous to an amino acid sequence of Appendix 
B such that the protein or portion thereof maintains the ability to participate in the 
5 replication of C glutamicum DNA, in C. glutamicum protein synthesis, or in the 
pathogenicity of this microorganism. The portion of the protein is preferably a 
biologically active portion as described herein. In another preferred embodiment, an 
RRP protein of the invention has an amino acid sequence shown in Appendix B. In yet 
another preferred embodiment, the RRP protein has an amino acid sequence which is 
1 0 encoded by a nucleotide sequence which hybridizes, e.g. , hybridizes under stringent 
conditions, to a nucleotide sequence of Appendix A. In still another preferred 
embodiment, the RRP protein has an amino acid sequence which is encoded by a 
nucleotide sequence that is at least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 
58%, 59%, or 60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 67%, 
1 5 68%, 69%, or 70%, more preferably at least about 7 1 %, 72%, 73%, 74%, 75%, 76%, 
77%' 78%', 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, 
or 91%, 92%, 93%, 94%, and even more preferably at least about 95%, 96%, 97%, 98%, 
99% or more homologous to one of the nucleic acid sequences of Appendix A, or a 
portion thereof. Ranges and identity values intermediate to the above-recited values, 
20 {e.g. , 70-90% identical or 80-95% identical) are also intended to be encompassed by the 
present invention. For example, ranges of identity values using a combination of any of 
the above values recited as upper and/or lower limits are intended to be included. The 
preferred RRP proteins of the present invention also preferably possess at least one of 
the RRP activities described herein. For example, a preferred RRP protein of the 
25 present invention includes an amino acid sequence encoded by a nucleotide sequence 

which hybridizes, e.g., hybridizes under stringent conditions, to a nucleotide sequence of 
Appendix A, and which can participate in the replication of C. glutamicum DNA, in C. 
glutamicum protein synthesis, or in the pathogenicity of this microorganism, or which 
has one or more of the activities set forth in Table 1 . 
30 In other embodiments, the RRP protein is substantially homologous to an amino 

acid sequence of Appendix B and retains the functional activity of the protein of one of 
the sequences of Appendix B yet differs in amino acid sequence due to natural variation 
or mutagenesis, as described in detail in subsection I above. Accordingly, in another 
embodiment, the RRP protein is a protein which comprises an amino acid sequence 
35 which is at least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 
60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, or 
70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 
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or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 
93%, 94%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to an entire amino acid sequence of Appendix B and which has at least one 
of the RRP activities described herein. Ranges and identity values intermediate to the 
above-recited values, (e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using a 
combination of any of the above values recited as upper and/or lower limits are intended 
to be included. In another embodiment, the invention pertains to a full length C. 
glutamicum protein which is substantially homologous to an entire amino acid sequence 
of Appendix B. 

Biologically active portions of an RRP protein include peptides comprising 
amino acid sequences derived from the amino acid sequence of an RRP protein, e.g., an 
amino acid sequence shown in Appendix B or the amino acid sequence of a protein 
homologous to an RRP protein, which include fewer amino acids than a full length RRP 
protein or the full length protein which is homologous to an RRP protein, and exhibit at 
least one activity of an RRP protein. Typically, biologically active portions (peptides, 
e.g., peptides which are, for example, 5, 10, 15, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or 
more amino acids in length) comprise a domain or motif with at least one activity of an 
RRP protein. Moreover, other biologically active portions, in which other regions of the 
protein are deleted, can be prepared by recombinant techniques and evaluated for one or 
more of the activities described herein. Preferably, the biologically active portions of an 
RRP protein include one or more selected domains/motifs or portions thereof having 
biological activity. 

RRP proteins are preferably produced by recombinant DNA techniques. For 
example, a nucleic acid molecule encoding the protein is cloned into an expression 
vector (as described above), the expression vector is introduced into a host cell (as 
described above) and the RRP protein is expressed in the host cell. The RRP protein can 
then be isolated from the cells by an appropriate purification scheme using standard 
protein purification techniques. Alternative to recombinant expression, an RRP protein, 
polypeptide, or peptide can be synthesized chemically using standard peptide synthesis 
techniques. Moreover, native RRP protein can be isolated from cells (e.g., endothelial 
cells), for example using an anti-RRP antibody, which can be produced by standard 
techniques utilizing an RRP protein or fragment thereof of this invention. 

The invention also provides RRP chimeric or fusion proteins. As used herein, an 
RRP "chimeric protein" or "fusion protein" comprises an RRP polypeptide operatively 
linked to a non-RRP polypeptide. An "RRP polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to an RRP protein, whereas a "non-RRP 
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polypeptide" refers to a polypeptide having an amino acid sequence corresponding to a 
protein which is not substantially homologous to the RRP protein, e.g., a protein which 
is different from the RRP protein and which is derived from the same or a different 
organism. Within the fusion protein, the term "operatively linked" is intended to 
5 indicate that the RRP polypeptide and the non-RRP polypeptide are fused in-frame to 
each other. The non-RRP polypeptide can be fused to the N-terminus or C-terminus of 
the RRP polypeptide. For example, in one embodiment the fusion protein is a GST- 
RRP fusion protein in which the RRP sequences are fused to the C-terminus of the GST 
sequences. Such fusion proteins can facilitate the purification of recombinant RRP 

10 proteins. In another embodiment, the fusion protein is an RRP protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian 
host cells), expression and/or secretion of an RRP protein can be increased through use 
of a heterologous signal sequence. 

Preferably, an RRP chimeric or fusion protein of the invention is produced by 

1 5 standard recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance with 
conventional techniques, for example by employing blunt-ended or stagger-ended 
termini for ligation, restriction enzyme digestion to provide for appropriate termini, 
filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid 

20 undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene 
can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor 
primers which give rise to complementary overhangs between two consecutive gene 
fragments which can subsequently be annealed and reamplified to generate a chimeric 

25 gene sequence (see, for example, Current Protocols in Molecular Biology, eds. Ausubel 
et al. John Wiley & Sons: 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g. , a GST polypeptide). An RRP- 
encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the RRP protein. 

30 Homologues of the RRP protein can be generated by mutagenesis, e.g. , discrete 

point mutation or truncation of the RRP protein. As used herein, the term "homologue" 
refers to a variant form of the RRP protein which acts as an agonist or antagonist of the 
activity of the RRP protein. An agonist of the RRP protein can retain substantially the 
same, or a subset, of the biological activities of the RRP protein. An antagonist of the 

35 RRP protein can inhibit one or more of the activities of the naturally occurring form of 
the RRP protein, by, for example, competitively binding to a downstream or upstream 
member of a biochemical cascade which includes the RRP protein, by binding to a target 
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molecule with which the RRP protein interacts, such that no functional interaction is 
possible, or by binding directly to the RRP protein and inhibiting its normal activity. 

In an alternative embodiment, homologues of the RRP protein can be identified 
by screening combinatorial libraries of mutants, e.g., truncation mutants, of the RRP 
5 protein for RRP protein agonist or antagonist activity. In one embodiment, a variegated 
library of RRP variants is generated by combinatorial mutagenesis at the nucleic acid 
level and is encoded by a variegated gene library. A variegated library of RRP variants 
can be produced by, for example, enzymatically ligating a mixture of synthetic 
oligonucleotides into gene sequences such that a degenerate set of potential RRP 

1 0 sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins (e.g., for phage display) containing the set of RRP sequences therein. 
There are a variety of methods which can be used to produce libraries of potential RRP 
homologues from a degenerate oligonucleotide sequence. Chemical synthesis of a 
degenerate gene sequence can be performed in an automatic DNA synthesizer, and the 

1 5 synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding 
the desired set of potential RRP sequences. Methods for synthesizing degenerate 
oligonucleotides are known in the art (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; 
Itakura et al. (1984) Anna. Rev. Biochem. 53:323; Itakura et al. (1984) Science 

20 198:1056; Ike et al. (1983) Nucleic Acid Res. 1 1 All. 

In addition, libraries of fragments of the RRP protein coding can be used to 
generate a variegated population of RRP fragments for screening and subsequent 
selection of homologues of an RRP protein. In one embodiment, a library of coding 
sequence fragments can be generated by treating a double stranded PCR fragment of an 

25 RRP coding sequence with a nuclease under conditions wherein nicking occurs only 
about once per molecule, denaturing the double stranded DNA, renaturing the DNA to 
form double stranded DNA which can include sense/antisense pairs from different 
nicked products, removing single stranded portions from reformed duplexes by 
treatment with SI nuclease, and ligating the resulting fragment library into an expression 

30 vector. By this method, an expression library can be derived which encodes N-terminal, 
C-terminal and internal fragments of various sizes of the RRP protein. 

Several techniques are known in the art for screening gene products of 
combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 

35 rapid screening of the gene libraries generated by the combinatorial mutagenesis of RRP 
homologues. The most widely used techniques, which are amenable to high through-put 
analysis, for screening large gene libraries typically include cloning the gene library into 
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replicable expression vectors, transforming appropriate cells with the resulting library of 
vectors, and expressing the combinatorial genes under conditions in which detection of a 
desired activity facilitates isolation of the vector encoding the gene whose product was 
detected. Recursive ensemble mutagenesis (REM), a new technique which enhances the 
5 frequency of functional mutants in the libraries, can be used in combination with the 
screening assays to identify RRP homologues (Arkin and Yourvan (1992) PNAS 
59:7811-7815; Delgrave et al. (1993) Protein Engineering 6(3):327-331). 

In another embodiment, cell based assays can be exploited to analyze a 
variegated RRP library, using methods well known in the art. 

10 

D. Uses and Methods of the Invention 

The nucleic acid molecules, proteins, protein homologues, fusion proteins, 
primers, vectors, and host cells described herein can be used in one or more of the 
following methods: identification of C. glutamicum and related organisms; mapping of 

1 5 genomes of organisms related to C. glutamicum; identification and localization of C. 
glutamicum sequences of interest; evolutionary studies; determination of RRP protein 
regions required for function; modulation of an RRP protein activity; modulation of 
DNA synthesis; modulation of protein synthesis; modulation of C. glutamicum 
pathogenesis; and modulation of cellular production of a desired compound, such as a 

20 fine chemical. 

The RRP nucleic acid molecules of the invention have a variety of uses. First, 
they may be used to identify an organism as being Corynebacterium glutamicum or a 
close relative thereof. Also, they may be used to identify the presence of C. glutamicum 
or a relative thereof in a mixed population of microorganisms. The invention provides 

25 the nucleic acid sequences of a number of C glutamicum genes; by probing the 

extracted genomic DNA of a culture of a unique or mixed population of microorganisms 
under stringent conditions with a probe spanning a region of a C glutamicum gene 
which is unique to this organism, one can ascertain whether this organism is present. 

Although Corynebacterium glutamicum itself is not pathogenic in humans, it is 

30 related to species which are human pathogens, such as Corynebacterium diphtheriae. 
Corynebacterium diphtheriae is the causative agent of diphtheria, a rapidly developing, 
acute, febrile infection which involves both local and systemic pathology. In this 
disease, a local lesion develops in the upper respiratory tract and involves necrotic injury 
to epithelial cells; the bacilli secrete toxin which is disseminated through this lesion to 

35 distal susceptible tissues of the body. Degenerative changes brought about by the 

inhibition of protein synthesis in these tissues, which include heart, muscle, peripheral 
nerves, adrenals, kidneys, liver and spleen, result in the systemic pathology of the 
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disease. Diphtheria continues to have high incidence in many parts of the world, 
including Africa, Asia, Eastern Europe and the independent states of the former Soviet 
Union. An ongoing epidemic of diphtheria in the latter two regions has resulted in at 
least 5,000 deaths since 1990. 
5 In one embodiment, the invention provides a method of identifying the presence 

or activity of Cornyebacterium diphtheriae in a subject. This method includes detection 
of one or more of the nucleic acid or amino acid sequences of the invention (e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. C. glutamicum and 

10 C. diphtheriae are related bacteria, and many of the nucleic acid and protein molecules 
in C. glutamicum are homologous to C. diphtheriae nucleic acid and protein molecules, 
and can therefore be used to detect C. diphtheriae in a subject. 

The nucleic acid and protein molecules of the invention may also serve as 
markers for specific regions of the genome. This has utility not only in the mapping of 

1 5 the genome, but also for functional studies of C. glutamicum proteins. For example, to 
identify the region of the genome to which a particular C. glutamicum DNA-binding 
protein binds, the C. glutamicum genome could be digested, and the fragments incubated 
with the DNA-binding protein. Those which bind the protein may be additionally probed 
with the nucleic acid molecules of the invention, preferably with readily detectable 

20 labels; binding of such a nucleic acid molecule to the genome fragment enables the 

localization of the fragment to the genome map of C. glutamicum, and, when performed 
multiple times with different enzymes, facilitates a rapid determination of the nucleic 
acid sequence to which the protein binds. Further, the nucleic acid molecules of the 
invention may be sufficiently homologous to the sequences of related species such that 

25 these nucleic acid molecules may serve as markers for the construction of a genomic 
map in related bacteria, such as Brevibacterium lactofermentum. 

The RRP nucleic acid molecules encoding proteins involved in the pathogenicity 
of C. glutamicum are also useful for purposes of genetic engineering of this 
microorganism. Frequently, the insertion of genetic information into the genome of an 

30 organism is a disruptive process, which may inadvertently impair the regulation or 
coding regions of multiple different genes. The RRP pathogenicity genes of the 
invention are not necessary for the continued survival of the organism in an artificial 
culture setting, and are not likely to add any benefit to the productivity of the organism 
for one or more fine chemicals. These genes, then, may serve as useful insertion points 

35 for the addition of genetic material to the genome of C. glutamicum, since their 

disruption should not affect the viability or the productivity of this microorganism. 
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The RRP nucleic acid molecules of the invention are also useful for evolutionary 
and protein structural studies. The processes involved in DNA replication, protein 
synthesis and pathogenesis in which the molecules of the invention participate are 
utilized by a wide variety of species; by comparing the sequences of the nucleic acid 
5 molecules of the present invention to those encoding similar enzymes from other 
organisms, the evolutionary relatedness of the organisms can be assessed. Similarly, 
such a comparison permits an assessment of which regions of the sequence are 
conserved and which are not, which may aid in determining those regions of the protein 
which are essential for the functioning of the enzyme. This type of determination is of 

10 value for protein engineering studies and may give an indication of what the protein can 
tolerate in terms of mutagenesis without losing function. 

Manipulation of the RRP nucleic acid molecules of the invention may result in 
the production of RRP proteins having functional differences from the wild-type RRP 
proteins. These proteins may be improved in efficiency or activity, may be present in 

1 5 greater numbers in the cell than is usual, or may be decreased in efficiency or activity. 

The invention provides methods for screening molecules which modulate the 
activity of an RRP protein, either by interacting with the protein itself or a substrate or 
binding partner of the RRP protein, or by modulating the transcription or translation of 
an RRP nucleic acid molecule of the invention. In such methods, a microorganism 

20 expressing one or more RRP proteins of the invention is contacted with one or more test 
compounds, and the effect of each test compound on the activity or level of expression 
of the RRP protein is assessed. 

The alteration of activity or number of one or more of the RRP proteins of the 
invention involved in DNA replication may affect fine chemical production from a C. 

25 glutamicum (or related bacterial) cell containing such mutations. For example, by 
improving the rate at which a DNA polymerase of the invention synthesizes DNA, it 
may be possible to improve the overall replication rate of the genomic DNA. Similarly, 
by optimizing the activity of the topoisomerases or gy rases of the invention, it may be 
possible to more quickly unwind the DNA, thereby permitting increased progressivity of 

30 the polymerase complex along the bacterial chromosome. Further, it may be possible to 
engineer one or more of the proteins involved in DNA replication such that they are 
improved for function under conditions of high temperature and nonoptimal pH, such as 
those found in large-scale fermentor culture {e.g. , amino acid replacements may be made 
such that the resulting structure of one of these proteins retains activity but is improved 

35 for stability at high temperature or acidic/basic pH). Improving the rate of DNA 
synthesis in C. glutamicum or related bacteria may permit more rapid rates of cell 
division, leading to increased numbers of cells present in large-scale cultures of the 
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bacterium. Relatively increased numbers of cells, each of which is producing one or 
more desired fine chemicals, should result in relatively increased yield, production, or 
efficiency of production of one or more fine chemicals from the culture. 

Also, by manipulating one or more of the RRP genes of the invention, it may be 
5 possible to increase the overall fidelity of replication in C. glutamicum or related 

bacterial cells. For example, the 3 '-5' exonuclease activities of Pol III or Pol I (which 
are responsible for excising inappropriately incorporated bases from the growing DNA 
strand) may be optimized such that more incorrect bases are detected and removed. 
Similarly, the polymerization activity of the DNA polymerases of the invention may be 

1 0 improved such that the error rate in base incorporation is decreased. Both such 

modifications should result in improved fidelity in the replicated DNA, which in turn 
should decrease the rate of introduced mutations. Fewer introduced mutations not only 
helps to ensure that any other engineered genes will not be undesirably altered by 
random mutation, but also may permit increased viability of the cells in culture, since 

1 5 random mutations may impair the activity of genes necessary for cell survival. As 
before, increased numbers of viable cells in culture should result in increased yield, 
production, and/or efficiency of production of one or more fine chemicals produced by 
those cells. 

Mutations in genes and proteins involved in protein synthesis {e.g., ribosomal 

20 genes and proteins) may also have a significant effect on the production of one or more 
fine chemicals from C. glutamicum or related bacterial cultures. For example, by 
improving the rate of protein synthesis (e.g. , by improving the rate of assembly of the 
ribosome, by improving the progressivity of the ribosome, or by increasing the rate at 
which the ribosome is able to productively bind to mRNA, all of which may be 

25 accomplished by altering the binding sites for the various ribosomal components such 
that binding and association of ribosomal proteins to each other or to tRNAs or to 
mRNAs are improved) it may be possible to increase the rate at which proteins involved 
in the synthesis of desired fine chemicals are produced, thereby potentially improving 
the production of one or more of these fine chemicals. This increased protein 

30 production may also permit increased growth and cell division of the cell, since 
increased cellular metabolism (which may occur due to the presence of increased 
numbers of metabolic proteins) may also result in more rapid cell division, thereby 
increasing the number of cells in a culture of the bacterium containing such mutation(s). 
Increased numbers of viable cells in large-scale fermentor culture, each of which is 

35 producing one or more desired fine chemicals, should result in an increase in yield, 
production, and/or efficiency of production of these fine chemicals. 
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Alteration of the number of the RRP proteins of the invention involved in the 
pathogenicity of C. glutamicum {e.g., hemolysin and invasin) may also increase the 
yield, production, and/or efficiency of production of one or more fine chemicals from C. 
glutamicum cells containing such mutations. These pathogenesis proteins may be of 
5 utility for the survival of C. glutamicum cells in their natural environments. However, in 
the artificial environment of fermentor culture, nutrients are typically supplied in excess, 
and there should be no other organisms with which these bacteria need to compete. 
Thus, the synthesis of these pathogenesis proteins represents the utilization of energy 
and biomaterials which could instead be shifted to the production of one or more desired 

10 fine chemicals. Thus, by decreasing the number of such pathogenesis genes in C. 

glutamicum, it may be possible to increase the available intermediate compounds {e.g., 
nucleotides, amino acids, or energy molecules such as ATP) such that metabolism in 
general, and fine chemical production in particular is increased. 

These RRP proteins involved in pathogenesis may themselves also be considered 

1 5 desirable fine chemicals. These proteins may have significant pharmaceutical 

applications, as, for example, antimicrobial or antifungal agents. Further, although C. 
glutamicum is not a human pathogen, its pathogenesis proteins {e.g., hemolysins or 
adhesins) may be similar in structure and activity to those from bacterial species which 
are significant human pathogens {e.g.,E. coli or Pseudomonas spp.) These C. 

20 glutamicum pathogenesis proteins may thus serve as useful targets for the development 
of vaccines or therapeutics against various human pathogens. By mutagenizing the 
genes encoding these proteins such that their synthesis and/or translation is no longer 
repressed by cellular regulatory mechanisms, or such their production is no longer 
subject to feedback inhibition (e.g., by mutagenizing regulatory regions upstream or 

25 downstream of the gene, or by mutagenizing regulatory regions on the protein itself) 
greater numbers of these proteins may be able to be expressed and harvested from 
culture. 

The aforementioned mutagenesis strategies for RRP proteins to result in 
increased yields of a fine chemical from C. glutamicum are not meant to be limiting; 

30 variations on these strategies will be readily apparent to one of ordinary skill in the art. 
Using such strategies, and incorporating the mechanisms disclosed herein, the nucleic 
acid and protein molecules of the invention may be utilized to generate C. glutamicum 
or related strains of bacteria expressing mutated RRP nucleic acid and protein molecules 
such that the yield, production, and/or efficiency of production of a desired compound is 

35 improved. This desired compound may be any product produced by C. glutamicum, 
which includes the final products of biosynthesis pathways and intermediates of 
naturally-occurring metabolic pathways, as well as molecules which do not naturally 
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occur in the metabolism of C. glutamicum, but which are produced by a C. glutamicum 
strain of the invention. 

This invention is further illustrated by the following examples which should not 
5 be construed as limiting. The contents of all references, patent applications, patents, 
published patent applications, Tables, Appendices, and the sequence listing cited 
throughout this application are hereby incorporated by reference. 

Exemplification 

10 

Example 1: Preparation of total genomic DNA of Corynebacterium glutamicum 
ATCC 13032 

A culture of Corynebacterium glutamicum (ATCC 13032) was grown overnight 
at 30°C with vigorous shaking in BHI medium (Difco). The cells were harvested by 

1 5 centrifugation, the supernatant was discarded and the cells were resuspended in 5 ml 
buffer -I (5% of the original volume of the culture — all indicated volumes have been 
calculated for 100 ml of culture volume). Composition of buffer-I: 140.34 g/1 sucrose, 
2.46 g/1 MgS0 4 x 7H 2 0, 10 ml/1 KH 2 P0 4 solution (100 g/1, adjusted to pH 6.7 with 
KOH), 50 ml/1 M12 concentrate (10 g/1 (NH 4 ) 2 S0 4 , 1 g/1 NaCl, 2 g/1 MgS0 4 x 7H 2 0, 

20 0.2 g/1 CaCl 2 , 0.5 g/1 yeast extract (Difco), 10 ml/1 trace-elements-mix (200 mg/1 FeS0 4 
x H 2 0, 10 mg/1 ZnS0 4 x 7 H 2 0, 3 mg/1 MnCl 2 x 4 H 2 0, 30 mg/1 H 3 B0 3 20 mg/1 CoCl 2 x 
6 H 2 0, 1 mg/1 NiCl 2 x 6 H 2 0, 3 mg/1 Na 2 Mo0 4 x 2 H 2 0, 500 mg/1 complexing agent 
(EDTA or critic acid), 100 ml/1 vitamins-mix (0.2 mg/1 biotin, 0.2 mg/1 folic acid, 20 
mg/1 p-amino benzoic acid, 20 mg/1 riboflavin, 40 mg/1 ca-panthothenate, 140 mg/1 

25 nicotinic acid, 40 mg/1 pyridoxole hydrochloride, 200 mg/1 myo-inositol). Lysozyme 
was added to the suspension to a final concentration of 2.5 mg/ml. After an 
approximately 4 h incubation at 37°C, the cell wall was degraded and the resulting 
protoplasts are harvested by centrifugation. The pellet was washed once with 5 ml 
buffer-I and once with 5 ml TE-buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8). The 

30 pellet was resuspended in 4 ml TE-buffer and 0.5 ml SDS solution (10%) and 0.5 ml 
NaCl solution (5 M) are added. After adding of proteinase K to a final concentration of 
200 ug/ml, the suspension is incubated for ca.18 h at 37°C. The DNA was purified by 
extraction with phenol, phenol-chloroform-isoamylalcohol and chloroform- 
isoamylalcohol using standard procedures. Then, the DNA was precipitated by adding 

35 1/50 volume of 3 M sodium acetate and 2 volumes of ethanol, followed by a 30 min 

incubation at -20°C and a 30 min centrifugation at 12,000 rpm in a high speed centrifuge 
using a SS34 rotor (Sorvall). The DNA was dissolved in 1 ml TE-buffer containing 20 
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jig/ml RNaseA and dialysed at 4°C against 1 000 ml TE-buffer for at least 3 hours. 
During this time, the buffer was exchanged 3 times. To aliquots of 0.4 ml of the 
dialysed DNA solution, 0.4 ml of 2 M LiCl and 0.8 ml of ethanol are added. After a 30 
min incubation at -20°C, the DNA was collected by centrifugation (13,000 rpm, Biofuge 
5 Fresco, Heraeus, Hanau, Germany). The DNA pellet was dissolved in TE-buffer. DNA 
prepared by this procedure could be used for all purposes, including southern blotting or 
construction of genomic libraries. 

Example 2: Construction of genomic libraries in Escherichia coli of Corynebacterium 
10 glutamicum ATCC13032. 

Using DNA prepared as described in Example 1 , cosmid and plasmid libraries were 
constructed according to known and well established methods (see e.g., Sambrook, J. et al. 
(1989) "Molecular Cloning : A Laboratory Manual", Cold Spring Harbor Laboratory Press, 
or Ausubel, F.M. et al. (1994) "Current Protocols in Molecular Biology", John Wiley & 
15 Sons.) 

Any plasmid or cosmid could be used. Of particular use were the plasmids pBR322 
(Sutcliffe, J.G. (1979) Proc. Natl. Acad. Sci. USA, 75:3737-3741); pACYC177 (Change & 
Cohen (1978) J. Bacteriol 134:1 141-1 156), plasmids of the pBS series (pBSSK+, pBSSK- and 
others; Stratagene, LaJolla, USA), or cosmids as SuperCosl (Stratagene, LaJolla, USA) or 
20 Lorist6 (Gibson, T.J., Rosenthal A. and Waterson, R.H. (1987) Gene 53:283-286. Gene libraries 
specifically for use in C. glutamicum may be constructed using plasmid pSL109 (Lee, H.-S. and 
A. J. Sinskey (1994) J. Microbiol. Biotechnol. 4: 256-263). 

Example 3: DNA Sequencing and Computational Functional Analysis 

25 Genomic libraries as described in Example 2 were used for DNA sequencing 

according to standard methods, in particular by the chain termination method using 
ABI377 sequencing machines (see e.g., Fleischman, R.D. et al. (1995) "Whole-genome 
Random Sequencing and Assembly of Haemophilus Influenzae Rd., Science, 269:496- 
512). Sequencing primers with the following nucleotide sequences were used: 5'- 

30 GGAAAC AGTATG ACCATG-3 ' or 5'-GTAAAACGACGGCCAGT-3'. 

Example 4: In vivo Mutagenesis 

In vivo mutagenesis of Corynebacterium glutamicum can be performed by passage of 
plasmid (or other vector) DNA through E. coli or other microorganisms (e.g. Bacillus spp. or 
35 yeasts such as Saccharomyces cerevisiae) which are impaired in their capabilities to maintain 
the integrity of their genetic information. Typical mutator strains have mutations in the genes 
for the DNA repair system (e.g., mutHLS, mutD, mutT, etc.; for reference, see Rupp, W.D. 
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(1996) DNA repair mechanisms, in: Escherichia coll and Salmonella, p. 2277-2294, ASM: 
Washington.) Such strains are well known to one of ordinary skill in the art. The use of such 
strains is illustrated, for example, in Greener, A. and Callahan, M. (1994) Strategies 7: 32-34. 

5 Example 5: DNA Transfer Between Escherichia coli and Corynebacterium 
glutamicum 

Several Corynebacterium and Brevibacterium species contain endogenous 
plasmids (as e.g., pHM1519 or pBLl) which replicate autonomously (for review see, e.g., 
Martin, J.F. et al. (1987) Biotechnology, 5:137-146). Shuttle vectors for Escherichia coli 

10 and Corynebacterium glutamicum can be readily constructed by using standard vectors for 
E. coli (Sambrook, J. et al. (1989), "Molecular Cloning: A Laboratory Manual", Cold 
Spring Harbor Laboratory Press or Ausubel, V M. et al. (1994) "Current Protocols in 
Molecular Biology", John Wiley & Sons) to which a origin or replication for and a 
suitable marker from Corynebacterium glutamicum is added. Such origins of replication 

1 5 are preferably taken from endogenous plasmids isolated from Corynebacterium and 

Brevibacterium species. Of particular use as transformation markers for these species are 
genes for kanamycin resistance (such as those derived from the Tn5 or Tn903 
transposons) or chloramphenicol (Winnacker, E.L. (1987) "From Genes to Clones — 
Introduction to Gene Technology, VCH, Weinheim). There are numerous examples in the 

20 literature of the construction of a wide variety of shuttle vectors which replicate in both E. 
coli and C. glutamicum, and which can be used for several purposes, including gene over- 
expression (for reference, see e.g., Yoshihama, M. et al. (1985) J. Bacteriol. 162:591-597, 
Martin J.F. et al. (1987) Biotechnology, 5:137-146 and Eikmanns, B.J. et al. (1991) Gene, 
102:93-98). 

25 Using standard methods, it is possible to clone a gene of interest into one of the 

shuttle vectors described above and to introduce such a hybrid vectors into strains of 
Corynebacterium glutamicum. Transformation of C. glutamicum can be achieved by 
protoplast transformation (Kastsumata, R. et al. (1984) J. Bacteriol. 159306-31 1), 
electroporation (Liebl, E. et al. (1989) FEMS Microbiol. Letters, 53:399-303) and in cases 

30 where special vectors are used, also by conjugation (as described e.g. in Schafer, A et al. 
(1990) J. Bacteriol. 172:1663-1666). It is also possible to transfer the shuttle vectors for 
C. glutamicum to E. coli by preparing plasmid DNA from C. glutamicum (using standard 
methods well-known in the art) and transforming it into E. coli. This transformation step 
can be performed using standard methods, but it is advantageous to use an Mcr-deficient 

35 E. coli strain, such as NM522 (Gough & Murray (1983) J. Mol. Biol. 166:1-19). 

Genes may be overexpressed in C. glutamicum strains using plasmids which 
comprise pCGl (U.S. Patent No. 4,617,267) or fragments thereof, and optionally the 
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gene for kanamycin resistance from TN903 (Grindley, N.D. and Joyce, CM. (1980) 
Proc. Natl. Acad. Sci. USA 77(12): 7176-7180). In addition, genes may be 
overexpressed in C. glutamicum strains using plasmid pSL109 (Lee, H.-S. and A. J. 
Sinskey (1994) J. Microbiol. Biotechnol. 4: 256-263). 

5 Aside from the use of replicative plasmids, gene overexpression can also be 

achieved by integration into the genome. Genomic integration in C. glutamicum or other 
Corynebacterium or Brevibacterium species may be accomplished by well-known 
methods, such as homologous recombination with genomic region(s), restriction 
endonuclease mediated integration (REM) (see, e.g. , DE Patent 19823834), or through 

1 0 the use of transposons. It is also possible to modulate the activity of a gene of interest by 
modifying the regulatory regions {e.g., a promoter, a repressor, and/or an enhancer) by 
sequence modification, insertion, or deletion using site-directed methods (such as 
homologous recombination) or methods based on random events (such as transposon 
mutagenesis or REMI). Nucleic acid sequences which function as transcriptional 

1 5 terminators may also be inserted 3 ' to the coding region of one or more genes of the 

invention; such terminators are well-known in the art and are described, for example, in 
Winnacker, E.L. (1987) From Genes to Clones - Introduction to Gene Technology. VCH: 
Weinheim. 



20 Example 6: Assessment of the Expression of the Mutant Protein 

Observations of the activity of a mutated protein in a transformed host cell rely on 
the fact that the mutant protein is expressed in a similar fashion and in a similar quantity 
to that of the wild-type protein. A useful method to ascertain the level of transcription of 
the mutant gene (an indicator of the amount of mRNA available for translation to the gene 

25 product) is to perform a Northern blot (for reference see, for example, Ausubel et al. 
(1988) Current Protocols in Molecular Biology, Wiley: New York), in which a primer 
designed to bind to the gene of interest is labeled with a detectable tag (usually radioactive 
or chemiluminescent), such that when the total RNA of a culture of the organism is 
extracted, run on gel, transferred to a stable matrix and incubated with this probe, the 

30 binding and quantity of binding of the probe indicates the presence and also the quantity 
of mRNA for this gene. This information is evidence of the degree of transcription of the 
mutant gene. Total cellular RNA can be prepared from Corynebacterium glutamicum by 
several methods, all well-known in the art, such as that described in Bormann, E.R. et al. 
(1992) Mol. Microbiol. 6: 317-326. 

35 To assess the presence or relative quantity of protein translated from this mRNA, 

standard techniques, such as a Western blot, may be employed (see, for example, Ausubel 
et al. (1988) Current Protocols in Molecular Biology, Wiley: New York). In this process, 
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total cellular proteins are extracted, separated by gel electrophoresis, transferred to a 
matrix such as nitrocellulose, and incubated with a probe, such as an antibody, which 
specifically binds to the desired protein. This probe is generally tagged with a 
chemiluminescent or colorimetric label which may be readily detected. The presence and 
5 quantity of label observed indicates the presence and quantity of the desired mutant 
protein present in the cell. 

Example 7: Growth of Genetically Modified Corynebacterium glutamicum — Media 
and Culture Conditions 

1 0 Genetically modified Corynebacteria are cultured in synthetic or natural growth 

media. A number of different growth media for Corynebacteria are both well-known and 
readily available (Lieb et al. (1989) Appl. Microbiol. Biotechnol., 32:205-210; von der 
Osten et al. (1998) Biotechnology Letters, 11:11-16; Patent DE 4,120,867; Liebl (1992) 
"The Genus Corynebacterium, in: The Procaryotes, Volume II, Balows, A. et al, eds. 

1 5 Springer-Verlag). These media consist of one or more carbon sources, nitrogen sources, 
inorganic salts, vitamins and trace elements. Preferred carbon sources are sugars, such as 
mono-, di-, or polysaccharides. For example, glucose, fructose, mannose, galactose, 
ribose, sorbose, ribulose, lactose, maltose, sucrose, raffmose, starch or cellulose serve as 
very good carbon sources. It is also possible to supply sugar to the media via complex 

20 compounds such as molasses or other by-products from sugar refinement. It can also be 
advantageous to supply mixtures of different carbon sources. Other possible carbon 
sources are alcohols and organic acids, such as methanol, ethanol, acetic acid or lactic 
acid. Nitrogen sources are usually organic or inorganic nitrogen compounds, or materials 
which contain these compounds. Exemplary nitrogen sources include ammonia gas or 

25 ammonia salts, such as NH 4 C1 or (NH 4 ) 2 S0 4 , NH 4 OH, nitrates, urea, amino acids or 

complex nitrogen sources like corn steep liquor, soy bean flour, soy bean protein, yeast 
extract, meat extract and others. 

Inorganic salt compounds which may be included in the media include the 
chloride-, phosphorous- or sulfate- salts of calcium, magnesium, sodium, cobalt, 

30 molybdenum, potassium, manganese, zinc, copper and iron. Chelating compounds can be 
added to the medium to keep the metal ions in solution. Particularly useful chelating 
compounds include dihydroxyphenols, like catechol or protocatechuate, or organic acids, 
such as citric acid. It is typical for the media to also contain other growth factors, such as 
vitamins or growth promoters, examples of which include biotin, riboflavin, thiamin, folic 

35 acid, nicotinic acid, pantothenate and pyridoxin. Growth factors and salts frequently 
originate from complex media components such as yeast extract, molasses, corn steep 
liquor and others. The exact composition of the media compounds depends strongly on 
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the immediate experiment and is individually decided for each specific case. Information 
about media optimization is available in the textbook "Applied Microbiol. Physiology, A 
Practical Approach (eds. P.M. Rhodes, P.F. Stanbury, IRL Press (1997) pp. 53-73, ISBN 0 
19 963577 3). It is also possible to select growth media from commercial suppliers, like 
5 standard 1 (Merck) or BHI (grain heart infusion, DIFCO) or others. 

All medium components are sterilized, either by heat (20 minutes at 1 .5 bar and 
121°C) or by sterile filtration. The components can either be sterilized together or, if 
necessary, separately. All media components can be present at the beginning of growth, 
or they can optionally be added continuously or batchwise. 
1 0 Culture conditions are defined separately for each experiment. The temperature 

should be in a range between 15°C and 45°C. The temperature can be kept constant or can 
be altered during the experiment. The pH of the medium should be in the range of 5 to 
8.5, preferably around 7.0, and can be maintained by the addition of buffers to the media. 
An exemplary buffer for this purpose is a potassium phosphate buffer. Synthetic buffers 
1 5 such as MOPS, HEPES, ACES and others can alternatively or simultaneously be used. It 
is also possible to maintain a constant culture pH through the addition of NaOH or 
NH 4 OH during growth. If complex medium components such as yeast extract are utilized, 
the necessity for additional buffers may be reduced, due to the fact that many complex 
compounds have high buffer capacities. If a fermentor is utilized for culturing the micro- 
20 organisms, the pH can also be controlled using gaseous ammonia. 

The incubation time is usually in a range from several hours to several days. This 
time is selected in order to permit the maximal amount of product to accumulate in the 
broth. The disclosed growth experiments can be carried out in a variety of vessels, such as 
microtiter plates, glass tubes, glass flasks or glass or metal fermentors of different sizes. 
25 For screening a large number of clones, the microorganisms should be cultured in 

microtiter plates, glass tubes or shake flasks, either with or without baffles. Preferably 
100 ml shake flasks are used, filled with 10% (by volume) of the required growth 
medium. The flasks should be shaken on a rotary shaker (amplitude 25 mm) using a 
speed-range of 100 - 300 rpm. Evaporation losses can be diminished by the maintenance 
30 of a humid atmosphere; alternatively, a mathematical correction for evaporation losses 
should be performed. 

If genetically modified clones are tested, an unmodified control clone or a control 
clone containing the basic plasmid without any insert should also be tested. The medium 
is inoculated to an OD 600 of 0.5 - 1 .5 using cells grown on agar plates, such as CM plates 
35 (1 0 g/1 glucose, 2,5 g/1 NaCl, 2 g/1 urea, 1 0 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat 
extract, 22 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat extract, 
22 g/1 agar, pH 6.8 with 2M NaOH) that had been incubated at 30°C. Inoculation of the 
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media is accomplished by either introduction of a saline suspension of C. glutamicum cells 
from CM plates or addition of a liquid preculture of this bacterium. 

Example 8 -In vitro Analysis of the Function of Mutant Proteins 

The determination of activities and kinetic parameters of enzymes is well 
established in the art. Experiments to determine the activity of any given altered 
enzyme must be tailored to the specific activity of the wild-type enzyme, which is well 
within the ability of one of ordinary skill in the art. Overviews about enzymes in 
general, as well as specific details concerning structure, kinetics, principles, methods, 
applications and examples for the determination of many enzyme activities may be 
found, for example, in the following references: Dixon, M., and Webb, E.C., (1979) 
Enzymes. Longmans: London; Fersht, (1985) Enzyme Structure and Mechanism. 
Freeman: New York; Walsh, (1979) Enzymatic Reaction Mechanisms. Freeman: San 
Francisco; Price, N.C., Stevens, L. (1982) Fundamentals of Enzymology. Oxford Univ. 
Press: Oxford; Boyer, P.D., ed. (1983) The Enzymes, 3 rd ed. Academic Press: New 
York; Bisswanger, H., (1994) Enzymkinetik, 2 nd ed. VCH: Weinheim (ISBN 
3527300325); Bergmeyer, H.U., Bergmeyer, J., GraBl, M., eds. (1983-1986) Methods of 
Enzymatic Analysis, 3 rd ed., vol. I-XII, Verlag Chemie: Weinheim; and Ullmann's 
Encyclopedia of Industrial Chemistry (1987) vol. A9, "Enzymes". VCH: Weinheim, p. 
352-363. 

The activity of proteins which bind to DNA can be measured by several well- 
established methods, such as DNA band-shift assays (also called gel retardation assays). 
The effect of such proteins on the expression of other molecules can be measured using 
reporter gene assays (such as that described in Kolmar, H. et al (1995) EMBO J. 14: 
3895-3904 and references cited therein). Reporter gene test systems are well known and 
established for applications in both pro- and eukaryotic cells, using enzymes such as 
beta-galactosidase, green fluorescent protein, and several others. 

The determination of activity of membrane-transport proteins can be performed 
according to techniques such as those described in Gennis, R.B. (1989) "Pores, 
Channels and Transporters", in Biomembranes, Molecular Structure and Function, 
Springer: Heidelberg, p. 85-137; 199-234; and 270-322. 

Example 9: Analysis of Impact of Mutant Protein on the Production of the Desired 
Product 

The effect of the genetic modification in C. glutamicum on production of a 
desired compound (such as an amino acid) can be assessed by growing the modified 
microorganism under suitable conditions (such as those described above) and analyzing 
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the medium and/or the cellular component for increased production of the desired 
product (i.e., an amino acid). Such analysis techniques are well known to one of 
ordinary skill in the art, and include spectroscopy, thin layer chromatography, staining 
methods of various kinds, enzymatic and microbiological methods, and analytical 

5 chromatography such as high performance liquid chromatography (see, for example, 
Ullman, Encyclopedia of Industrial Chemistry, vol. A2, p. 89-90 and p. 443-613, VCH: 
Weinheim (1985); Fallon, A. etal, (1987) "Applications of HPLC in Biochemistry" in: 
Laboratory Techniques in Biochemistry and Molecular Biology, vol. 17; Rehm et al. 
(1993) Biotechnology, vol. 3, Chapter III: "Product recovery and purification", page 

10 469-714, VCH: Weinheim; Belter, P.A. et al. (1988) Bioseparations: downstream 

processing for biotechnology, John Wiley and Sons; Kennedy, J.F. and Cabral, J.M.S. 
(1992) Recovery processes for biological materials, John Wiley and Sons; Shaeiwitz, 
J.A. and Henry, J.D. (1988) Biochemical separations, in: Ulmann's Encyclopedia of 
Industrial Chemistry, vol. B3, Chapter 11, page 1-27, VCH: Weinheim; and Dechow, 

15 F.J. (1989) Separation and purification techniques in biotechnology, Noyes 
Publications.) 

In addition to the measurement of the final product of fermentation, it is also 
possible to analyze other components of the metabolic pathways utilized for the 
production of the desired compound, such as intermediates and side-products, to 

20 determine the overall efficiency of production of the compound. Analysis methods 
include measurements of nutrient levels in the medium (e.g., sugars, hydrocarbons, 
nitrogen sources, phosphate, and other ions), measurements of biomass composition and 
growth, analysis of the production of common metabolites of biosynthetic pathways, and 
measurement of gasses produced during fermentation. Standard methods for these 

25 measurements are outlined in Applied Microbial Physiology, A Practical Approach, 
P.M. Rhodes and P.F. Stanbury, eds., IRL Press, p. 103-129; 131-163; and 165-192 
(ISBN: 0199635773) and references cited therein. 

Example 10: Purification of the Desired Product from C. glutamicum Culture 

30 Recovery of the desired product from the C. glutamicum cells or supernatant of 

the above-described culture can be performed by various methods well known in the art. 
If the desired product is not secreted from the cells, the cells can be harvested from the 
culture by low-speed centrifugation, the cells can be lysed by standard techniques, such 
as mechanical force or sonication. The cellular debris is removed by centrifugation, and 

35 the supernatant fraction containing the soluble proteins is retained for further 

purification of the desired compound. If the product is secreted from the C. glutamicum 



ATTORNEY DOCKET NO.: BGI-130CP 

-58- 

cells, then the cells are removed from the culture by low-speed centrifugation, and the 
supernate fraction is retained for further purification. 

The supernatant fraction from either purification method is subjected to 
chromatography with a suitable resin, in which the desired molecule is either retained on 
5 a chromatography resin while many of the impurities in the sample are not, or where the 
impurities are retained by the resin while the sample is not. Such chromatography steps 
may be repeated as necessary, using the same or different chromatography resins. One 
of ordinary skill in the art would be well- versed in the selection of appropriate 
chromatography resins and in their most efficacious application for a particular molecule 

10 to be purified. The purified product may be concentrated by filtration or ultrafiltration, 
and stored at a temperature at which the stability of the product is maximized. 

There are a wide array of purification methods known to the art and the 
preceding method of purification is not meant to be limiting. Such purification 
techniques are described, for example, in Bailey, J.E. & Ollis, D.F. Biochemical 

15 Engineering Fundamentals, McGraw-Hill: New York (1986). 

The identity and purity of the isolated compounds may be assessed by techniques 
standard in the art. These include high-performance liquid chromatography (HPLC), 
spectroscopic methods, staining methods, thin layer chromatography, NIRS, enzymatic 
assay, or microbiologically. Such analysis methods are reviewed in: Patek et al. (1994) 

20 Appl Environ. Microbiol. 60: 133-140; Malakhova et al. (1 996) Biotekhnologiya 11:27- 
32; and Schmidt et al. (1998) Bioprocess Engineer. 19: 67-70. Ulmann's Encyclopedia 
of Industrial Chemistry, (1996) vol. A27, VCH: Weinheim, p. 89-90, p. 521-540, p. 540- 
547, p. 559-566, 575-581 and p. 581-587; Michal, G. (1999) Biochemical Pathways: An 
Atlas of Biochemistry and Molecular Biology, John Wiley and Sons; Fallon, A. et al. 

25 (1987) Applications of HPLC in Biochemistry in: Laboratory Techniques in 
Biochemistry and Molecular Biology, vol. 17. 

Example 11: Analysis of the Gene Sequences of the Invention 

The comparison of sequences and determination of percent homology between 
30 two sequences are art-known techniques, and can be accomplished using a mathematical 
algorithm, such as the algorithm of Karlin and Altschul (1990) Proc. Natl. Acad. Sci. 
USA 87:2264-68, modified as in Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 
90:5873-77. Such an algorithm is incorporated into the NBLAST and XBLAST 
programs (version 2.0) of Altschul, et al. (1990) J. Mol Biol. 215:403-10. BLAST 
35 nucleotide searches can be performed with the NBLAST program, score = 1 00, 
wordlength = 12 to obtain nucleotide sequences homologous to RRP nucleic acid 
molecules of the invention. BLAST protein searches can be performed with the 
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XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences 
homologous to RRP protein molecules of the invention. To obtain gapped alignments 
for comparison purposes, Gapped BLAST can be utilized as described in Altschul et al. , 
(1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST and Gapped 
5 BLAST programs, one of ordinary skill in the art will know how to optimize the 
parameters of the program (e.g., XBLAST and NBLAST) for the specific sequence 
being analyzed. 

Another example of a mathematical algorithm utilized for the comparison of 
sequences is the algorithm of Meyers and Miller ((1988) Comput. Appl. Biosci, 4:11- 

10 17). Such an algorithm is incorporated into the ALIGN program (version 2.0) which is 
part of the GCG sequence alignment software package. When utilizing the ALIGN 
program for comparing amino acid sequences, a PAM120 weight residue table, a gap 
length penalty of 12, and a gap penalty of 4 can be used. Additional algorithms for 
sequence analysis are known in the art, and include ADVANCE and ADAM, described 

15 in Torelli and Robotti (1994) Comput. Appl. Biosci. 10:3-5; and FASTA, described in 
Pearson and Lipman (1988) P.N.A.S. 85:2444-8. 

The percent homology between two amino acid sequences can also be 
accomplished using the GAP program in the GCG software package (available at 
http://www.gcg.com), using either a Blosum 62 matrix or a PAM250 matrix, and a gap 

20 weight of 12, 1 0, 8, 6, or 4 and a length weight of 2, 3, or 4. The percent homology 

between two nucleic acid sequences can be accomplished using the GAP program in the 
GCG software package, using standard parameters, such as a gap weight of 50 and a 
length weight of 3. 

A comparative analysis of the gene sequences of the invention with those present 
25 in Genbank has been performed using techniques known in the art (see, e.g., Bexevanis 
and Ouellette, eds. (1998) Bioinformatics: A Practical Guide to the Analysis of Genes 
and Proteins. John Wiley and Sons: New York). The gene sequences of the invention 
were compared to genes present in Genbank in a three-step process. In a first step, a 
BLASTN analysis (e.g. , a local alignment analysis) was performed for each of the 
30 sequences of the invention against the nucleotide sequences present in Genbank, and the 
top 500 hits were retained for further analysis. A subsequent FASTA search (e.g., a 
combined local and global alignment analysis, in which limited regions of the sequences 
are aligned) was performed on these 500 hits. Each gene sequence of the invention was 
subsequently globally aligned to each of the top three FASTA hits, using the GAP 
35 program in the GCG software package (using standard parameters). In order to obtain 
correct results, the length of the sequences extracted from Genbank were adjusted to the 
length of the query sequences by methods well-known in the art. The results of this 
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analysis are set forth in Table 4. The resulting data is identical to that which would have 
been obtained had a GAP (global) analysis alone been performed on each of the genes of 
the invention in comparison with each of the references in Genbank, but required 
significantly reduced computational time as compared to such a database-wide GAP 
(global) analysis. Sequences of the invention for which no alignments above the cutoff 
values were obtained are indicated on Table 4 by the absence of alignment information. 
It will further be understood by one of ordinary skill in the art that the GAP alignment 
homology percentages set forth in Table 4 under the heading "% homology (GAP)" are 
listed in the European numerical format, wherein a 7 represents a decimal point. For 
example, a value of "40,345" in this column represents "40.345%". 

Example 12: Construction and Operation of DNA Microarrays 

The sequences of the invention may additionally be used in the construction and 
application of DNA microarrays (the design, methodology, and uses of DNA arrays are 
well known in the art, and are described, for example, in Schena, M. et al. (1995) 
Science 270: 467-470; Wodicka, L. et al. (1997) Nature Biotechnology 15: 1359-1367; 
DeSaizieu, A. et al. (1998) Nature Biotechnology 16: 45-48; and DeRisi, J.L. et al. 
(1997) Science 278: 680-686). 

DNA microarrays are solid or flexible supports consisting of nitrocellulose, 
nylon, glass, silicone, or other materials. Nucleic acid molecules may be attached to the 
surface in an ordered manner. After appropriate labeling, other nucleic acids or nucleic 
acid mixtures can be hybridized to the immobilized nucleic acid molecules, and the label 
may be used to monitor and measure the individual signal intensities of the hybridized 
molecules at defined regions. This methodology allows the simultaneous quantification 
of the relative or absolute amount of all or selected nucleic acids in the applied nucleic 
acid sample or mixture. DNA microarrays, therefore, permit an analysis of the 
expression of multiple (as many as 6800 or more) nucleic acids in parallel (see, e.g., 
Schena, M. (1996) BioEssays 18(5): 427-431). 

The sequences of the invention may be used to design oligonucleotide primers 
which are able to amplify defined regions of one or more C. glutamicum genes by a 
nucleic acid amplification reaction such as the polymerase chain reaction. The choice 
and design of the 5' or 3' oligonucleotide primers or of appropriate linkers allows the 
covalent attachment of the resulting PCR products to the surface of a support medium 
described above (and also described, for example, Schena, M. et al. (1995) Science 270: 
467-470). 

Nucleic acid microarrays may also be constructed by in situ oligonucleotide 
synthesis as described by Wodicka, L. et al. (1997) Nature Biotechnology 15: 1359- 
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1367. By photolithographic methods, precisely defined regions of the matrix are 
exposed to light. Protective groups which are photolabile are thereby activated and 
undergo nucleotide addition, whereas regions that are masked from light do not undergo 
any modification. Subsequent cycles of protection and light activation permit the 
synthesis of different oligonucleotides at defined positions. Small, defined regions of 
the genes of the invention may be synthesized on microarrays by solid phase 
oligonucleotide synthesis. 

The nucleic acid molecules of the invention present in a sample or mixture of 
nucleotides may be hybridized to the microarrays. These nucleic acid molecules can be 
labeled according to standard methods. In brief, nucleic acid molecules (e.g., mRNA 
molecules or DNA molecules) are labeled by the incorporation of isotopically or 
fluorescently labeled nucleotides, e.g., during reverse transcription or DNA synthesis. 
Hybridization of labeled nucleic acids to microarrays is described (e.g., in Schena, M. et 
al. (1995) supra; Wodicka, L. et al. (1997), supra; and DeSaizieu A. et al. (1998), 
supra). The detection and quantification of the hybridized molecule are tailored to the 
specific incorporated label. Radioactive labels can be detected, for example, as 
described in Schena, M. et al. (1995) supra) and fluorescent labels may be detected, for 
example, by the method of Shalon et al. (1996) Genome Research 6: 639-645). 

The application of the sequences of the invention to DNA microarray 
technology, as described above, permits comparative analyses of different strains of C. 
glutamicum or other Corynebacteria. For example, studies of inter-strain variations 
based on individual transcript profiles and the identification of genes that are important 
for specific and/or desired strain properties such as pathogenicity, productivity and 
stress tolerance are facilitated by nucleic acid array methodologies. Also, comparisons 
of the profile of expression of genes of the invention during the course of a fermentation 
reaction are possible using nucleic acid array technology. 

Example 13: Analysis of the Dynamics of Cellular Protein Populations 
(Proteomics) 

The genes, compositions, and methods of the invention may be applied to study 
the interactions and dynamics of populations of proteins, termed 'proteomics'. Protein 
populations of interest include, but are not limited to, the total protein population of C. 
glutamicum (e.g., in comparison with the protein populations of other organisms), those 
proteins which are active under specific environmental or metabolic conditions (e.g., 
during fermentation, at high or low temperature, or at high or low pH), or those proteins 
which are active during specific phases of growth and development. 
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Protein populations can be analyzed by various well-known techniques, such as 
gel electrophoresis. Cellular proteins may be obtained, for example, by lysis or 
extraction, and may be separated from one another using a variety of electrophoretic 
techniques. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
separates proteins largely on the basis of their molecular weight. Isoelectric focusing 
polyacrylamide gel electrophoresis (IEF-PAGE) separates proteins by their isoelectric 
point (which reflects not only the amino acid sequence but also posttranslational 
modifications of the protein). Another, more preferred method of protein analysis is the 
consecutive combination of both IEF-PAGE and SDS-PAGE, known as 2-D-gel 
electrophoresis (described, for example, in Hermann et al (1998) Electrophoresis 19: 
3217-3221; Fountoulakis et al (1998) Electrophoresis 19: 1193-1202; Langen et al. 
(1997) Electrophoresis 18: 1 184-1192; Antelmann et al. (1997) Electrophoresis 18: 
1451-1463). Other separation techniques may also be utilized for protein separation, 
such as capillary gel electrophoresis; such techniques are well known in the art. 

Proteins separated by these methodologies can be visualized by standard 
techniques, such as by staining or labeling. Suitable stains are known in the art, and 
include Coomassie Brilliant Blue, silver stain, or fluorescent dyes such as Sypro Ruby 
(Molecular Probes). The inclusion of radioactively labeled amino acids or other protein 
precursors {e.g., 35 S-methionine, 3S S-cysteine, 14 C-labelled amino acids, 15 N-amino 
acids, 15 N0 3 or 15 NH 4 + or 13 C-labelled amino acids) in the medium of C. glutamicum 
permits the labeling of proteins from these cells prior to their separation. Similarly, 
fluorescent labels may be employed. These labeled proteins can be extracted, isolated 
and separated according to the previously described techniques. 

Proteins visualized by these techniques can be further analyzed by measuring the 
amount of dye or label used. The amount of a given protein can be determined 
quantitatively using, for example, optical methods and can be compared to the amount 
of other proteins in the same gel or in other gels. Comparisons of proteins on gels can 
be made, for example, by optical comparison, by spectroscopy, by image scanning and 
analysis of gels, or through the use of photographic films and screens. Such techniques 
) are well-known in the art. 

To determine the identity of any given protein, direct sequencing or other 
standard techniques may be employed. For example, N- and/or C-terminal amino acid 
sequencing (such as Edman degradation) may be used, as may mass spectrometry (in 
particular MALDI or ESI techniques (see, e.g., Langen et al. (1997) Electrophoresis 18: 
5 1184-11 92)). The protein sequences provided herein can be used for the identification 
of C. glutamicum proteins by these techniques. 
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The information obtained by these methods can be used to compare patterns of 
protein presence, activity, or modification between different samples from various 
biological conditions (e.g., different organisms, time points of fermentation, media 
conditions, or different biotopes, among others). Data obtained from such experiments 
5 alone, or in combination with other techniques, can be used for various applications, 
such as to compare the behavior of various organisms in a given (e.g., metabolic) 
situation, to increase the productivity of strains which produce fine chemicals or to 
increase the efficiency of the production of fine chemicals. 

10 Equivalents 

Those skilled of ordinary skill in the art will recognize, or will be able to 
ascertain using no more than routine experimentation, many equivalents to the specific 
embodiments of the invention described herein. Such equivalents are intended to be 
encompassed by the following claims. 
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What is claimed: 

1 . An isolated nucleic acid molecule from Corynebacterium glutamicum encoding an 
5 RRP protein, or a portion thereof, provided that the nucleic acid molecule does not 

consist of any of the F-designated genes set forth in Table 1 . 

2. The isolated nucleic acid molecule of claim 1 , wherein said nucleic acid molecule 
encodes an RRP protein involved in the production of a fine chemical. 

10 

3. An isolated Corynebacterium glutamicum nucleic acid molecule selected from the 
group consisting of those sequences set forth in Appendix A, or a portion thereof, 
provided that the nucleic acid molecule does not consist of any of the F-designated 
genes set forth in Table 1 . 

15 

4. An isolated nucleic acid molecule which encodes a polypeptide sequence selected 
from the group consisting of those sequences set forth in Appendix B, provided that 
the nucleic acid molecule does not consist of any of the F-designated genes set forth 
in Table 1 . 

20 

5. An isolated nucleic acid molecule which encodes a naturally occurring allelic variant 
of a polypeptide selected from the group of amino acid sequences consisting of those 
sequences set forth in Appendix B, provided that the nucleic acid molecule does not 
consist of any of the F-designated genes set forth in Table 1 . 

25 

6. An isolated nucleic acid molecule comprising a nucleotide sequence which is at least 
50% homologous to a nucleotide sequence selected from the group consisting of 
those sequences set forth in Appendix A, or a portion thereof, provided that the 
nucleic acid molecule does not consist of any of the F-designated genes set forth in 

30 Table 1 

7. An isolated nucleic acid molecule comprising a fragment of at least 1 5 nucleotides 
of a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of those sequences set forth in Appendix A, provided that the nucleic acid 

35 molecule does not consist of any of the F-designated genes set forth in Table 1 . 
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8. An isolated nucleic acid molecule which hybridizes to the nucleic acid molecule of 
any one of claims 1-7 under stringent conditions. 

9. An isolated nucleic acid molecule comprising the nucleic acid molecule of claim 1 
or a portion thereof and a nucleotide sequence encoding a heterologous polypeptide. 

10. A vector comprising the nucleic acid molecule of claim 1. 

11. The vector of claim 10, which is an expression vector. 

1 2. A host cell transfected with the expression vector of claim 1 1 . 

13. The host cell of claim 12, wherein said cell is a microorganism. 

14. The host cell of claim 13, wherein said cell belongs to the genus Corynebacterium 
or Brevibacterium. 

15. The host cell of claim 12, wherein the expression of said nucleic acid molecule 
results in the modulation in production of a fine chemical from said cell. 

16. The host cell of claim 15, wherein said fine chemical is selected from the group 
consisting of: organic acids, proteinogenic and nonproteino genie amino acids, purine 
and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 
polyketides, and enzymes. 

17. A method of producing a polypeptide comprising culturing the host cell of claim 12 
in an appropriate culture medium to, thereby, produce the polypeptide. 

1 8. An isolated RRP polypeptide from Corynebacterium glutamicum, or a portion 
thereof. 

19. The polypeptide of claim 18, wherein said polypeptide is involved in the production 
of a fine chemical production. 
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20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of those sequences set forth in Appendix B, provided that the amino acid 
sequence is not encoded by any of the F-designated genes set forth in Table 1. 

5 21 . An isolated polypeptide comprising a naturally occurring allelic variant of a 

polypeptide comprising an amino acid sequence selected from the group consisting 
of those sequences set forth in Appendix B, or a portion thereof, provided that the 
amino acid sequence is not encoded by any of the F-designated genes set forth in 
Table 1. 

10 

22. The isolated polypeptide of claim 18, further comprising heterologous ammo acid 
sequences. 

23. An isolated polypeptide which is encoded by a nucleic acid molecule comprising a 
1 5 nucleotide sequence which is at least 50% homologous to a nucleic acid selected 

from the group consisting of those sequences set forth in Appendix A, provided that 
the nucleic acid molecule does not consist of any of the F-designated nucleic acid 
molecules set forth in Table 1 . 

20 24. An isolated polypeptide comprising an amino acid sequence which is at least 50% 
homologous to an amino acid sequence selected from the group consisting of those 
sequences set forth in Appendix B, provided that the amino acid sequence is not 
encoded by any of the F-designated genes set forth in Table 1 . 

25 25. A method for producing a fine chemical, comprising culturing a cell containing a 
vector of claim 12 such that the fine chemical is produced. 

26. The method of claim 25, wherein said method further comprises the step of 
recovering the fine chemical from said culture. 

30 

27. The method of claim 25, wherein said method further comprises the step of 
transfecting said cell with the vector of claim 1 1 to result in a cell containing said 
vector. 

35 28. The method of claim 25, wherein said cell belongs to the genus Corynebacterium or 
Brevibacterium. 
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29. The method of claim 25, wherein said cell is selected from the group consisting of: 
Corynebacterium glutamicum, Corynebacterium herculis, Corynebacterium lilium, 
Corynebacterium acetoacidophilum, Corynebacterium acetoglutamicum, 
Corynebacterium acetophilum, Corynebacterium ammoniagenes, Corynebacterium 
fujiokense, Corynebacterium nitrilophilus, Brevibacterium ammoniagenes, 
Brevibacterium butanicum, Brevibacterium divaricatum, Brevibacterium flavum, 
Brevibacterium healii, Brevibacterium ketoglutamicum, Brevibacterium 
ketosoreductum, Brevibacterium lactofermentum, Brevibacterium linens, 
Brevibacterium paraffinolyticum, and those strains set forth in Table 3. 

30. The method of claim 25, wherein expression of the nucleic acid molecule from said 
vector results in modulation of production of said fine chemical. 

31. The method of claim 25, wherein said fine chemical is selected from the group 

1 5 consisting of: organic acids, proteinogenic and nonproteinogenic amino acids, purine 

and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 
polyketides, and enzymes. 

20 32. The method of claim 25, wherein said fine chemical is an amino acid. 

33. The method of claim 32, wherein said amino acid is drawn from the group consisting 
of: lysine, glutamate, glutamine, alanine, aspartate, glycine, serine, threonine, 
methionine, cysteine, valine, leucine, isoleucine, arginine, proline, histidine, 

25 tyrosine, phenylalanine, and tryptophan. 

34. A method for producing a fine chemical, comprising culturing a cell whose genomic 
DNA has been altered by the inclusion of a nucleic acid molecule of any one of 
claims 1-9. 

30 

35. A method for diagnosing the presence or activity of Corynebacterium diphthenae m 
a subject, comprising detecting the presence of one or more of the sequences set forth m 
Appendix A or Appendix B in the subject, provided that the sequences are not or are not 
encoded by any of the F-designated sequences set forth in Table 1, thereby diagnosing 

35 the presence or activity of Corynebacterium diphtheriae in the subject. 



ATTORNEY DOCKET NO.: BGI-130CP 

-68- 

36 A host cell comprising a nucleic acid molecule selected from the group consisting 
of the nucleic acid molecules set forth in Appendix A, wherein the nucleic acid molecule 
is disrupted. 

37 A host cell comprising a nucleic acid molecule selected from the group consisting 
of the nucleic acid molecules set forth in Appendix A, wherein the nucleic acid molecule 
comprises one or more nucleic acid modifications from the sequence set forth in 
Appendix A. 

38 A host cell comprising a nucleic acid molecule selected from the group consisting 
of the nucleic acid molecules set forth in Appendix A, wherein the regulatory region of 
the nucleic acid molecule is modified relative to the wild-type regulatory region of the 
molecule. 



15 
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CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 
INVOLVED IN DNA REPLICATION, PROTEIN SYNTHESIS, AND 
PATHOGENESIS 



Abstract of the Disclosure 

Isolated nucleic acid molecules, designated RRP nucleic acid molecules, which 
encode novel RRP proteins from Corynebacterium glutamicum are described. The 
invention also provides antisense nucleic acid molecules, recombinant expression 
vectors containing RRP nucleic acid molecules, and host cells into which the expression 
vectors have been introduced. The invention still further provides isolated RRP 
proteins, mutated RRP proteins, fusion proteins, antigenic peptides and methods for the 
improvement of production of a desired compound from C glutamicum based on 
genetic engineering of RRP genes in this organism. 
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porA 


ndh 


mqo 


cat 


ftsY, glnB, glnD; srp; 
amtP 


ppc; secG; amt; ocd; 
soxA 


dapD 


ectP 


inhA 


inhA 


aroC; aroK; aroB; 
pepQ 


aroD; aroE 


Gene Name 


Transposable element IS31831 


Porin 


1 NADH dehydrogenase 


L-malate: quinone oxidoreductase 


1 Chloramphenicol aceteyl transferase 


Involved in cell division; PII protein; 
uridylyltransferase (uridylyl-removing 
enzmye); signal recognition particle; low 
affinity ammonium uptake protein 


Phosphoenolpyruvate-carboxylase; ?; high 
affinity ammonium uptake protein; putative 
ornithine-cyclodecarboxylase; sarcosine 
oxidase 


Tetrahydrodipicolinate succinylase 
(incomplete 1 ) 


Transport of ectoine, glycine betaine, 
proline 






Chorismate synthase; shikimate kinase; 3- 
dehydroquinate synthase; putative 
cytoplasmic peptidase 


3-dehydroquinase; shikimate 
dehydrogenase 


Gene Function 
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Dihydro-dipichorinate synthetase 


Aspartokinase 


Prephenate dehydratase 


Isocitric acid lyase N-terminal fragment 


Isocitric acid lyase 


Flavum aspartase 


Desthiobiotinsynthetase 


Diamino pelargonic acid aminotransferase 


Biotin- synthase 


Promoter and operator regions of 
tryptophan operon 


Leader peptide; anthranilate synthase 


Trvotoohan operon 1 


Upstream of the start codon of homoserine 
kinase gene 


Homoserine dehydrogenase; homoserine 
kinase 


2-oxoglutarate dehydrogenase 


Gene Function 
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Biotin synthetase 
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synthetase promoter region 




Acetohydroxy-acid isomeroreductase 


Feedback inhibition-released Aspartokinase 


Aspartokinase 




Mutated aspartokinase alpha subunit 


Mutated aspartokinase alpha subunit 


Aspartokinase 


Acetohydroxy acid synthetase 


Mutated Prephenate dehydratase 


Prephenate dehydratase 


Threonine synthase 


Diaminopimelic acid dehydrogenase 
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ia; lysC-beta; 


led site j 
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j L-lysine permease 


Glutamate dehydrogenase 


Glyceraldehyde-3-phosphate; 
phosphoglycerate kinase; triosephosphate 
isomerase 


Aspartokinase-alpha subunit; 
Aspartokinase-beta subunit; aspartate beta 
semialdehyde dehydrogenase 


Attachment site 


Threonine synthase 


Putative leader peptide; anthranilate 
svnthase component 1 


Arginyl-tRNA synthetase; Diaminopimelate 
decarboxylase 


AttB -related site 


Gene Function 


Seep-Feldhaus, A.H. et al. "Molecular analysis ot the Corynebacterium 
glutamicum lysl gene involved in lysine uptake," Mol. Microbiol, 5(12):2995- 
3005 (1991) 


Bormann, E.R. et al. "Molecular analysis of the Corynebacterium glutamicum 
gdh gene encoding glutamate dehydrogenase," Mol. Microbiol, 6(3):317-326 
(1992) 


Eikmanns, B.J. "Identification, sequence analysis, and expression ot a 
Corynebacterium glutamicum gene cluster encoding the three glycolytic 
enzymes glyceraldehyde-3-phosphate dehydrogenase, 3-phosphoglycerate 
kinase, and triosephosphate isomeras," J. Bacteriol, 174(19):6076-6086 
(1992) 


Kalinowski, J. et al. "Genetic and biochemical analysis ot the Aspartokinase 
from Corynebacterium glutamicum," Mol. Microbiol, 5(5):1197-1204 (1991); 
Kalinowski, J. et al. "Aspartokinase genes lysC alpha and lysC beta overlap 
and are adjacent to the aspertate beta-semialdehyde dehydrogenase gene asd in 
Corynebacterium glutamicum," Mol Gen. Genet., 224(3):3 17-324 (1990) 


Cianciotto, N. et al. "DNA sequence homology between att B-related sites ot 
Corynebacterium diphtheriae, Corynebacterium ulcerans, Corynebacterium 
glutamicum , and the attP site of lambdacorynephage," FEMS. Microbiol, 
Lett., 66:299-302(1990) 


Han, K.S. et al. "The molecular structure of the Corynebacterium glutamicum 
threonine synthase gene," Mol. Microbiol, 4(10):1693-1702 (1990) 


Heery, D.M. et al. "Nucleotide sequence of the Corynebacterium glutamicum 
trpE gene," Nucleic Acids Res., 18(23):7138 (1990) 


Marcel, T. et al. "Nucleotide sequence and organization ot the upstream region 
of the Corynebacterium glutamicum lysA gene," Mol. Microbiol, 4(11):1819- 
1830(1990) 


Cianciotto, N. et al. "DNA sequence homology between att B-related sites ot 
Corynebacterium diphtheriae, Corynebacterium ulcerans, Corynebacterium 
glutamicum , and the attP site of lambdacorynephage," FEMS. Microbiol, 
Lett, 66:299-302 (1990) 


Reference 



X76875 


X75504 


X75085 


X75083, 
X70584 




X71489 


X70959 


X69104 


X69103 


X 

?N 
-J 
-J 


X66112 


X66078 


> O 
*> re 
2 B 

2 03 

g-s 

3 9? 

3 s 
O 




aceA; thiX 


recA 


mtrA 


GDHA 


icd 


leuA 






d 

to 




copl 


Gene Name 


ATPase beta-subunit 


Partial Isocitrate lyase; ? 




5-methyltryptophan resistance 


1 Glutamate dehydrogenase (NADP+) 


Isocitrate dehydrogenase (NADP+) 


Isopropylmalate synthase 


IS 3 related insertion element 


Surface layer protein PS2 


DihvdrodiDicolinate reductase I 


Citrate synthase 


Psl protein 
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Aromatic amino acid pt 


16S ribosomal RNA 
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Aspartate-semialdehydc 


16S ribosomal RNA 


Succinyldiaminopimela 


Glutamate uptake systei 


16S ribosomal RNA 
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Elongation factor Tu 
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Customer Number: 000959 



Attorney's 

Docket No. BGI-130CP 



Declaration, Petition and Power of Attorney for Patent Application 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which 
is claimed and for which a patent is sought on the invention entitled: 

Corynebacterium Glutamicum Genes Encoding Proteins Involved 
in DNA Replication, Protein Synthesis, and Pathogenesis 



the specification of which: 
X is attached hereto. 



was filed on as Application Serial No. 



and was amended on __ 

(if applicable) 



I do not know and do not believe that the subject matter of this application was known or 
used by others in the United States or patented or described in a printed publication in any 
country before my invention thereof, or patented or described in a printed publication in any 
country or in public use or on sale in the United States more than one year prior to the date of 
this application, or first patented or caused to be patented or made the subject of an inventor's 
certificate by me or my legal representatives or assigns in a country foreign to the United 
States prior to the date of this application on an application filed more than twelve months 
(six months if this application is for a design) before the filing of this application; and I 
acknowledge my duty to disclose information of which I am aware which is material to the 
examination of this application, that no application for patent or inventor's certificate on the 
subject matter of this application has been filed by me or my representatives or assigns in any 
country foreign to the United States, except those identified below, and that I have reviewed 
and understand the contents of the specification, including the claims as amended by any 
amendment referred to herein. 

I acknowledge the duty to disclose to the Office all information known to me to be material 
to patentability as defined in Title 37, Code of Federal Regulations, §1.56. 
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CLAIM OF BENEFIT OF EARLIER FOREIGN APPLICATION(S) 

I hereby claim priority benefits under Title 35, United States Code, §1 19 of any foreign 
application(s) for patent or inventor's certificate listed below, and have also identified below 
any foreign application(s) for patent or inventor's certificate filed by me on the same subject 
matter having a filing date before that of the application(s) from which priority is claimed. 



Check one: 



X no such applications have been filed. 

_ such applications have been filed as follows 

EARLIEST FOREIGN APPLICATION(S), IF ANY, FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Country 


Application Number 


Date of Filing 
(month,day,year) 


Priority Claimed 
Under 35 USC 119 








_ Yes 


No_ 








_ Yes 


No_ 








_ Yes 


No_ 








_ Yes 


No_ 








_ Yes 


No_ 



(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 
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CLAIM FOR BENEFIT OF U.S. PROVISIONAL APPLICATION(S) 



I hereby claim the benefit under 35 U.S.C. §1 19(e) of any United States provisional 
application(s) listed below. 

60/144,448 July 16, 1999 

(Application Serial No.) (Filing Date) 

60/149,402 August 17, 1999 

(Application Serial No.) (Filing Date) 
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CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 



I hereby claim the benefit under Title 35, United States Code, §120 of any earlier United States 
application(s) or PCT international application(s) designating the United States listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
earlier application(s) in the manner provided by the first paragraph of Title 35, United States 
Code, §1 12, 1 acknowledge the duty to disclose to the Office all information known to me to 
be material to patentability as defined in Title 37, Code of Federal Regulations, §1.56 which 
became available between the filing date(s) of the earlier application(s) and the national or 
PCT international filing date of this application. As to subject matter of this application which 
is common to my earlier application(s), if any, described below, I do not know and do not 
believe that the same was known or used by others in the United States or patented or 
described in a printed publication in any country before my invention thereof, or patented or 
described in a printed publication in any country or in public use or on sale in the United States 
more than one year prior to the date(s) of said earlier application(s), or first patented or caused 
to be patented or made the subject of an inventor's certificate by me or my legal representatives 
or assigns in a country foreign to the United States prior to the date(s) of said earlier 
application(s) on an application filed more than twelve months (six months if this application 
is for a design) before the filing of said earlier application(s); and I acknowledge that no 
application for patent or inventor's certificate on said subject matter has been filed by me or 
my representatives or assigns in any country foreign to the United States except those 
identified herein. 



(Application Serial No.) 



(Filing Date) 



(Status) 
(patented,pending,aband.) 



(Application Serial No.) 



(Filing Date) 



(Status) 
(patented,pending,aband.) 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorneys 
and/or agents to prosecute this application and transact all business in the Patent and 
Trademark Office connected therewith. 



James E. Cockfield 
Thomas V. Smurzynski 
Ralph A. Loren 
Giulio A. DeConti, Jr. 
Ami Lamport Hammitte 
Elizabeth A. Hanley 
Amy E. Mandragouras 
Anthony A. Laurentano 
Jane E. Remillard 
Jeremiah Lynch 
Kevin J. Canning 
David A. Lane, Jr. 
Catherine J. Kara 



Reg. No. 19,162 
Reg. No. 24,798 
Reg. No. 29,325 
Reg. No. 31,503 
Reg. No. 34,858 
Reg. No. 33,505 
Reg. No. 36,207 
Reg. No. 38,220 
Reg. No. 38,872 
Reg. No. 17,425 
Reg. No. 35,470 
Reg. No. 39,261 
Reg. No. 41,106 



Jeanne M. DiGiorgio 
Megan E. Williams 
Nicholas P. Triano III 
Peter C. Lauro 
Timothy J. Douros 
DeAnn F. Smith 
William D. DeVaul 
David J. Rikkers 
Chi Suk Kim 

Maria Laccotripe Zacharakis 

Debra J. Milasincic 
David R. Burns 



Reg. No. 41,710 
Reg. No. 43,270 
Reg. No. 36,397 
Reg. No. 32,360 
Reg. No. 41,716 
Reg. No. 36,683 
Reg. No. 42,483 
Reg. No. 43,882 
Reg. No. 42,728 
Limited Recognition 
Under 37 C.F.R § 10.9(b) 
Reg. No. P46,931 
Reg. No. P46,590 



Send Correspondence to Giulio A. DeConti, Jr., Esq. at Customer Number: 000959 whose 
address is: 

Lahive & Cockfield, LLP, 28 State Street, Boston, MA 02109 

Direct Telephone Calls to: (name and telephone number) 
Giulio A. DeConti, Jr., Esq., (617) 227-7400 

Wherefore I petition that letters patent be granted to me for the invention or discovery described and 
claimed in the attached specification and claims, and hereby subscribe my name to said specification 
and claims and to the foregoing declaration, power of attorney, and this petition. 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Full name of sole or first inventor 

Markus Pompejus 

Inventor's signature Date 



Residence 

Wenjenstrasse 21, 67251 Freinsheim, Germany 
Citizenship 

Germany 

Post Office Address (if different) 
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Full name of second inventor, if any 




Burkhard Kroger 




Inventor's signature 


Date 


Residence 




Im Waldhof 1, 671 17 Limburgerhof, Germany 




Citizenship 




Germany 




Post Office Address (if different) 



Full name of third inventor, if any 






Hartwig Schroder 






Inventor's signature 


Date 




Residence 






Goethestr. 5, 69226 Nussloch, Germany 






Citizenship 






Germany 






Post Office Address (if different) 



Full name of fourth inventor, if any 




Oskar Zelder 




Inventor's signature 


Date 


Residence 




Rossmarktstr. 27, 67346 Speyer, Germany 




Citizenship 




Germany 




Post Office Address (if different) 



Full name of fifth inventor, if any 




Gregor Haberhauer 




Inventor's signature 


Date 


Residence 




Moselstr. 42, 671 17 Limburgerhof, Germany 




Citizenship 




Germany 




Post Office Address (if different) 
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SEQUENCE LISTING 

<110> Pompejus, Markus 

Kroger , Burkhard 

Schroder, Hartwig 

Zelder, Oskar 

Haberhauer, Gregor 
<12 0> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 

INVOLVED IN DNA REPLICATION, PROTEIN SYNTHESIS, 

AND PATHOGENESIS 
<130> BGI-130CP 
<140> 
<141> 
<160> 430 

<210> 1 
<211> 965 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (942) 

<223> RXN00625 

<400> 1 

ggc acc gat gaa gac tac ate cgc gtc gec ttc ate tac gac caa acc 48 

Gly Thr Asp Glu Asp Tyr lie Arg Val Ala Phe lie Tyr Asp Gin Thr 
15 10 15 

acc gtc aag ccc gtc ggc gaa tec cga ate ttc gac gac gca gec ttc 96 
Thr Val Lys Pro Val Gly Glu Ser Arg lie Phe Asp Asp Ala Ala Phe 
20 25 30 

acc ggc acc gca cgc cag cca etc gca cag gaa ttc cag cca etc aac 144 
Thr Gly Thr Ala Arg Gin Pro Leu Ala Gin Glu Phe Gin Pro Leu Asn 
35 40 45 

gac age gag aaa tec ttc gtc ggc gta gtc aac cac ttc aag tec aag 192 
Asp Ser Glu Lys Ser Phe Val Gly Val Val Asn His Phe Lys Ser Lys 
50 55 60 

ggc tct gtc act cgt gga gac gec gac acc ggc gac ggc caa ggc aac 240 
Gly Ser Val Thr Arg Gly Asp Ala Asp Thr Gly Asp Gly Gin Gly Asn 
65 70 75 80 

aac gec aac gtt cgc gtc gca cag gca cag gca etc ate gac cac ctg 288 
Asn Ala Asn Val Arg Val Ala Gin Ala Gin Ala Leu lie Asp His Leu 
85 90 95 

gaa aac cag gac gac tgg gca tec aag cca ate ttc ate etc ggc gac 33 6 
Glu Asn Gin Asp Asp Trp Ala Ser Lys Pro lie Phe lie Leu Gly Asp 
100 105 110 

acc aac tec tac gec aag gaa acc gcg atg acc acc ctt tac ggc get 384 
Thr Asn Ser Tyr Ala Lys Glu Thr Ala Met Thr Thr Leu Tyr Gly Ala 
115 120 125 



ggc tac acc aac ate gec acc gaa ttc gac get ggc tac age tac cag 
Gly Tyr Thr Asn lie Ala Thr Glu Phe Asp Ala Gly Tyr Ser Tyr Gin 
130 135 140 
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ttc tec ggc cgc att ggc age etc gac cac gca etc ggc aac gaa gca 
Phe Ser Gly Arg lie Gly Ser Leu Asp His Ala Leu Gly Asn Glu Ala 
145 150 155 160 

gec atg aag cac gtc ate gac gec gag gtc tgg gac ate aac get gac 
Ala Met Lys His Val lie Asp Ala Glu Val Trp Asp lie Asn Ala Asp 
165 170 175 

gaa gca ate gca ttc gaa tac tec cgt cga etc aac aac ace tec gac 
Glu Ala lie Ala Phe Glu Tyr Ser Arg Arg Leu Asn Asn Thr Ser Asp 
180 185 190 

gta ttc gag aac aac gtc ttc cgc tec tec gac cac gac ccg ate aag 
Val Phe Glu Asn Asn Val Phe Arg Ser Ser Asp His Asp Pro lie Lys 
195 200 205 

gtc gga ttc aac etc age gag acc act gag ccc acc att ccg gta gag 
Val Gly Phe Asn Leu Ser Glu Thr Thr Glu Pro Thr lie Pro Val Glu 
210 215 220 

ccc act gat cct gca gaa cct acc gat cca act acc cca gtt aag cca 
Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Thr Thr Pro Val Lys Pro 

225 230 235 240 

act gat ccg gta gag acc acg gat cca tct gag cca acc gac cct gca 
Thr Asp Pro Val Glu Thr Thr Asp Pro Ser Glu Pro Thr Asp Pro Ala 
245 250 255 

gaa cct act gat cca get gaa cca act gac cct gag gaa acg aag aag 
Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Glu Glu Thr Lys Lys 
260 265 270 

cca gag gag ccg aag aac cct ggt tec tec aac gga age tec caa tac 
Pro Glu Glu Pro Lys Asn Pro Gly Ser Ser Asn Gly Ser Ser Gin Tyr 
275 280 285 

gee acc att gca gca ate ate gca gca ate eta ggt gee att get ttg 
Ala Thr lie Ala Ala lie lie Ala Ala lie Leu Gly Ala lie Ala Leu 
290 295 300 

gec ttc cag ttc ttc cat tea agt tct aat taactcttag ggagtaatcc 
Ala Phe Gin Phe Phe His Ser Ser Ser Asn 
305 310 



<210> 2 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Gly Thr Asp Glu Asp Tyr lie Arg Val Ala Phe lie Tyr Asp Gin Thr 
15 10 15 

Thr Val Lys Pro Val Gly Glu Ser Arg lie Phe Asp Asp Ala Ala Phe 
20 25 30 



Thr Gly Thr Ala Arg Gin Pro Leu Ala Gin Glu Phe Gin Pro Leu Asn 
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Asp Ser Glu Lys Ser Phe Val Gly Val Val Asn His Phe Lys Ser Lys 
50 55 60 

Gly Ser Val Thr Arg Gly Asp Ala Asp Thr Gly Asp Gly Gin Gly Asn 
65 70 75 80 

Asn Ala Asn Val Arg Val Ala Gin Ala Gin Ala Leu He Asp His Leu 
85 90 95 

Glu Asn Gin Asp Asp Trp Ala Ser Lys Pro He Phe He Leu Gly Asp 
100 105 HO 

Thr Asn Ser Tyr Ala Lys Glu Thr Ala Met Thr Thr Leu Tyr Gly Ala 
115 120 125 

Gly Tyr Thr Asn He Ala Thr Glu Phe Asp Ala Gly Tyr Ser Tyr Gin 
130 135 140 

Phe Ser Gly Arg He Gly Ser Leu Asp His Ala Leu Gly Asn Glu Ala 
145 150 155 160 

Ala Met Lys His Val He Asp Ala Glu Val Trp Asp He Asn Ala Asp 
165 170 175 

Glu Ala He Ala Phe Glu Tyr Ser Arg Arg Leu Asn Asn Thr Ser Asp 
180 185 190 

Val Phe Glu Asn Asn Val Phe Arg Ser Ser Asp His Asp Pro He Lys 
195 200 205 

Val Gly Phe Asn Leu Ser Glu Thr Thr Glu Pro Thr He Pro Val Glu 
210 215 220 

Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Thr Thr Pro Val Lys Pro 
225 230 235 240 

Thr Asp Pro Val Glu Thr Thr Asp Pro Ser Glu Pro Thr Asp Pro Ala 
245 250 255 

Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Glu Glu Thr Lys Lys 
260 265 270 

Pro Glu Glu Pro Lys Asn Pro Gly Ser Ser Asn Gly Ser Ser Gin Tyr 
275 280 285 

Ala Thr He Ala Ala He He Ala Ala He Leu Gly Ala He Ala Leu 
290 295 300 

Ala Phe Gin Phe Phe His Ser Ser Ser Asn 
305 310 



<210> 3 
<211> 362 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
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<222> (1) . . (339) 
<223> FRXA00625 

<400> 3 

tec gac cac gac ccg ate aag gtc gga ttc aac etc age gag ace act 

Ser Asp His Asp Pro lie Lys Val Gly Phe Asn Leu Ser Glu Thr Thr 

15 10 15 

gag ccc acc att ccg gta gag ccc act gat cct gca gaa cct ace gat 
Glu Pro Thr lie Pro Val Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp 
20 25 30 

cca act acc cca gtt aag cca act gat ccg gta gag acc acg gat cca 
Pro Thr Thr Pro Val Lys Pro Thr Asp Pro Val Glu Thr Thr Asp Pro 
35 40 45 

tct gag cca acc gac cct gca gaa cct act gat cca get gaa cca act 
Ser Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Ala Glu Pro Thr 
50 55 60 

gac cct gag gaa acg aag aag cca gag gag ccg aag aac cct ggt tec 
Asp Pro Glu Glu Thr Lys Lys Pro Glu Glu Pro Lys Asn Pro Gly Ser 
65 70 75 80 

tec aac gga age tec caa tac gec acc att gca gca ate ate gca gca 
Ser Asn Gly Ser Ser Gin Tyr Ala Thr He Ala Ala He He Ala Ala 
85 90 95 

ate eta ggt gee att get ttg gee ttc cag ttc ttc cat tea agt tct 
He Leu Gly Ala He Ala Leu Ala Phe Gin Phe Phe His Ser Ser Ser 
100 105 HO 

aat taactcttag ggagtaatcc cct 
Asn 



<210> 4 
<211> 113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Ser Asp His Asp Pro He Lys Val Gly Phe Asn Leu Ser Glu Thr Thr 
15 10 15 

Glu Pro Thr He Pro Val Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp 
20 25 30 

Pro Thr Thr Pro Val Lys Pro Thr Asp Pro Val Glu Thr Thr Asp Pro 
35 40 45 

Ser Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Ala Glu Pro Thr 
50 55 60 

Asp Pro Glu Glu Thr Lys Lys Pro Glu Glu Pro Lys Asn Pro Gly Ser 
65 70 75 80 

Ser Asn Gly Ser Ser Gin Tyr Ala Thr He Ala Ala He He Ala Ala 
85 90 95 
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Leu Gly Ala He Ala Leu Ala Phe Gin Phe Phe His Ser Ser Ser 
100 105 HO 



<210> 5 
<211> 1768 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1768) 
<223> RXN02943 

<400> 5 

aactgccagg tcgaccaaat tgctcgccaa gcagactccg aaaaacacgg gtaattcata 

tggcttgtat ctaatccata ctgaacagag gacctctcct atg tct cgc att tct 

Met Ser Arg lie Ser 



gcg cgc act ctg gca ate gca ctt gec ggt gca acc gcg gec age ctg 
Ala Arg Thr Leu Ala He Ala Leu Ala Gly Ala Thr Ala Ala Ser Leu 
10 15 20 

gca gtt gtt cca gca gca aca get aat cct gec gga acc get cct gtc 
Ala Val Val Pro Ala Ala Thr Ala Asn Pro Ala Gly Thr Ala Pro Val 



ate aac gaa ate tac gaa ggc ggt gga aac age gga teg ttg ttc tec 
He Asn Glu He Tyr Glu Gly Gly Gly Asn Ser Gly Ser Leu Phe Ser 



aac gac ttc att gag etc tac aac cca acc tea ggg gac att tec etc 
Asn Asp Phe He Glu Leu Tyr Asn Pro Thr Ser Gly Asp He Ser Leu 
55 60 65 

gac ggt tgg age gtt acc tac tac gca gec aac ggt aac tec ggc gga 
Asp Gly Trp Ser Val Thr Tyr Tyr Ala Ala Asn Gly Asn Ser Gly Gly 
70 75 80 85 

acc aca aac ctg acc gga aac ate cct gee aac ggt tac tac etc ate 
Thr Thr Asn Leu Thr Gly Asn He Pro Ala Asn Gly Tyr Tyr Leu He 
90 95 100 

cag caa cgc gca ggc age aac aac acc ggc get ctg cct acc cca gac 
Gin Gin Arg Ala Gly Ser Asn Asn Thr Gly Ala Leu Pro Thr Pro Asp 
105 HO 115 

gec acc ggt aac ttg gca atg ggt gec tec caa gga tea gtt gca ctg 
Ala Thr Gly Asn Leu Ala Met Gly Ala Ser Gin Gly Ser Val Ala Leu 
120 125 130 

acc gac aac tct ggc eta acc get gac ctt gtc gga ttc ggt ggc acg 
Thr Asp Asn Ser Gly Leu Thr Ala Asp Leu Val Gly Phe Gly Gly Thr 
135 140 145 



tec atg ttt gaa gga aca get get gca cct gag acc age aac aaa ttg 
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Ser Met Phe Glu GLy Thr Ala Ala 
150 155 

tct gtt caa cgc aaa gaa gtt ggc 
Ser Val Gin Arg Lys Glu Val Gly 
170 



Ala Pro Glu Thr Ser Asn Lys Leu 
160 165 

get gac tct gat aac aac tec gta 643 
Ala Asp Ser Asp Asn Asn Ser Val 
175 180 



gac ttc gag act gga get cca act cca acg tec teg gga gga tec get 691 
Asp Phe Glu Thr Gly Ala Pro Thr Pro Thr Ser Ser Gly Gly Ser Ala 
185 190 195 



cct gtt gac cca ggc gag cca gaa act cca gta aac cct ggg gaa aca 739 
Pro Val Asp Pro Gly Glu Pro Glu Thr Pro Val Asn Pro Gly Glu Thr 
200 205 210 

gtc tec ate gca caa ate caa gga acc ggt etc get acc cca etc gag 787 
Val Ser lie Ala Gin lie Gin Gly Thr Gly Leu Ala Thr Pro Leu Glu 
215 220 225 



ggt cag acc gtc acc acc gaa ggt att gtc act gee gtt tac gca gaa 835 
Gly Gin Thr Val Thr Thr Glu Gly lie Val Thr Ala Val Tyr Ala Glu 
230 235 240 245 



ggt ggc ttc aac ggt tac tac ate cag aca cct gga tct ggt act gca 
Gly Gly Phe Asn Gly Tyr Tyr lie Gin Thr Pro Gly Ser Gly Thr Ala 
250 255 260 



cca aag gtt get ggc gac gca tec gac ggc ate ttc gtc tac gtg gga 
Pro Lys Val Ala Gly Asp Ala Ser Asp Gly lie Phe Val Tyr Val Gly 
265 270 275 

age aat ggt tec tac cca gag etc ggc gca tct gtc acc gtc act ggc 
Ser Asn Gly Ser Tyr Pro Glu Leu Gly Ala Ser Val Thr Val Thr Gly 
280 285 290 

aag gee acc gaa cac tac gag atg act cag eta ggc aac tec tec ttc 
Lys Ala Thr Glu His Tyr Glu Met Thr Gin Leu Gly Asn Ser Ser Phe 
295 300 305 



acc gtt teg gac acc gca ttc gag cca 
Thr Val Ser Asp Thr Ala Phe Glu Pro 
310 315 

acc gtt cct act ggc gat gac att cgc 
Thr Val Pro Thr Gly Asp Asp lie Arg 
330 

ctg aag cca acc ggc get cac acc gtg 
Leu Lys Pro Thr Gly Ala His Thr Val 
345 350 



gta acc cca etc gaa ctg gac 1075 
Val Thr Pro Leu Glu Leu Asp 
320 325 

gaa gca tac gaa ggc atg ctg 1123 
Glu Ala Tyr Glu Gly Met Leu 
335 340 

acc aac aac tac gca acc aac 1171 
Thr Asn Asn Tyr Ala Thr Asn 
355 



acc ttc ggt gaa att gee etc gec cca ggt aac gag cct ttg tac cag 1219 
Thr Phe Gly Glu lie Ala Leu Ala Pro Gly Asn Glu Pro Leu Tyr Gin 
360 365 370 



gee act caa atg gtg gca ccg gga gee gaa gcg att gcg tac gag gcg 12 67 
Ala Thr Gin Met Val Ala Pro Gly Ala Glu Ala lie Ala Tyr Glu Ala 
375 380 385 



gaa aac gtc gca aag caa att acg ctg gat gac gga cgc tec ggc aac 
Glu Asn Val Ala Lys Gin lie Thr Leu Asp Asp Gly Arg Ser Gly Asn 
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tac act cgc ggc gac tec age acg cct atg gca tgg ctt gtg cag gac 
Tyr Thr Arg Gly Asp Ser Ser Thr Pro Met Ala Trp Leu Val Gin Asp 
410 415 420 

ggt ggc gag acc ate aag tec ate cgc acc ggc gac cag gtg gaa ttc 
Gly Gly Glu Thr lie Lys Ser lie Arg Thr Gly Asp Gin Val Glu Phe 
425 430 435 

cag gca cca gta ate ttc gat tac cgc tac gac ctg tgg aaa ttc cag 
Gin Ala Pro Val lie Phe Asp Tyr Arg Tyr Asp Leu Trp Lys Phe Gin 
440 445 450 

cca acc acc cct gtc acc ggc aac acc gca age tec gac ctt cct ate 
Pro Thr Thr Pro Val Thr Gly Asn Thr Ala Ser Ser Asp Leu Pro lie 
455 460 465 

acc tgg gat gac acc cgc gcg get gag eta get tea ate aat gac gtt 
Thr Trp Asp Asp Thr Arg Ala Ala Glu Leu Ala Ser lie Asn Asp Val 
470 475 480 485 

get ggc gaa ttc cac ate gca age ttc aac gtg etc aac tac ttc acc 
Ala Gly Glu Phe His lie Ala Ser Phe Asn Val Leu Asn Tyr Phe Thr 
490 495 500 

tct etc ggc gaa gat gaa cca ggc tgc age gca tac agg gat ate aac 
Ser Leu Gly Glu Asp Glu Pro Gly Cys Ser Ala Tyr Arg Asp lie Asn 
505 510 515 

aac acc cca gtc acc gec aac aac tgt aac gtc cgt ggc get tac acc 
Asn Thr Pro Val Thr Ala Asn Asn Cys Asn Val Arg Gly Ala Tyr Thr 
520 525 530 

gaa gaa gca etc gaa gat cag cag age aag ate gtc gaa gca ate aac 
Glu Glu Ala Leu Glu Asp Gin Gin Ser Lys lie Val Glu Ala lie Asn 
535 540 545 

cgc ctt gac gtc gat gtt ctt 
Arg Leu Asp Val Asp Val Leu 
550 555 



<210> 6 
<211> 556 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 6 

Met Ser Arg lie Ser Ala Arg Thr Leu Ala lie Ala Leu Ala Gly Ala 
15 10 15 

Thr Ala Ala Ser Leu Ala Val Val Pro Ala Ala Thr Ala Asn Pro Ala 
20 25 30 

Gly Thr Ala Pro Val lie Asn Glu lie Tyr Glu Gly Gly Gly Asn Ser 
35 40 45 



Gly Ser Leu Phe Ser Asn Asp Phe lie Glu Leu Tyr Asn Pro Thr Ser 
50 55 60 
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Gly Asp lie Ser 
65 

Gly Asn Ser Gly 



Gly Tyr Tyr Leu 
100 

Leu Pro Thr Pro 
115 

Gly Ser Val Ala 
130 

Gly Phe Gly Gly 
145 

Thr Ser Asn Lys 



Asp Asn Asn Ser 
180 

Ser Gly Gly Ser 
195 

Asn Pro Gly Glu 
210 

Ala Thr Pro Leu 
225 

Ala Val Tyr Ala 



Gly Ser Gly Thr 
260 



Phe Val Tyr Val 
275 

Val Thr Val Thr 
290 

Gly Asn Ser Ser 
305 

Pro Leu Glu Leu 



Tyr Glu Gly Met 
340 

Asn Tyr Ala Thr 
355 

Glu Pro Leu Tyr 
370 

lie Ala Tyr Glu 



Leu Asp Gly Trp 
70 

Gly Thr Thr Asn 
85 

lie Gin Gin Arg 



Asp Ala Thr Gly 
120 

Leu Thr Asp Asn 
135 

Thr Ser Met Phe 
150 

Leu Ser Val Gin 
165 

Val Asp Phe Glu 



Ala Pro Val Asp 
200 



Thr Val Ser lie 
215 

Glu Gly Gin Thr 
230 

Glu Gly Gly Phe 
245 

Ala Pro Lys Val 



Gly Ser Asn Gly 
280 



Gly Lys Ala Thr 
295 

Phe Thr Val Ser 
310 

Asp Thr Val Pro 
325 

Leu Leu Lys Pro 



Asn Thr Phe Gly 
360 



Gin Ala Thr Gin 
375 

Ala Glu Asn Val 



Ser Val Thr Tyr 
75 

Leu Thr Gly Asn 
90 

Ala Gly Ser Asn 
105 

Asn Leu Ala Met 



Ser Gly Leu Thr 
140 

Glu Gly Thr Ala 
155 

Arg Lys Glu Val 
170 

Thr Gly Ala Pro 
185 

Pro Gly Glu Pro 



Ala Gin He Gin 
220 

Val Thr Thr Glu 
235 

Asn Gly Tyr Tyr 
250 

Ala Gly Asp Ala 
265 

Ser Tyr Pro Glu 



Glu His Tyr Glu 
300 

Asp Thr Ala Phe 
315 

Thr Gly Asp Asp 
330 

Thr Gly Ala His 
345 

Glu He Ala Leu 



Met Val Ala Pro 
380 

Ala Lys Gin He 



Tyr Ala Ala Asn 
80 

He Pro Ala Asn 
95 

Asn Thr Gly Ala 
110 

Gly Ala Ser Gin 
125 

Ala Asp Leu Val 



Ala Ala Pro Glu 
160 

Gly Ala Asp Ser 
175 

Thr Pro Thr Ser 
190 

Glu Thr Pro Val 
205 

Gly Thr Gly Leu 



Gly He Val Thr 
240 

lie Gin Thr Pro 
255 

Ser Asp Gly lie 
270 

Leu Gly Ala Ser 
285 

Met Thr Gin Leu 



Glu Pro Val Thr 
320 

He Arg Glu Ala 
335 

Thr Val Thr Asn 
350 

Ala Pro Gly Asn 
365 

Gly Ala Glu Ala 



Thr Leu Asp Asp 
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385 390 395 400 

Gly Arg Ser Gly Asn Tyr Thr Arg Gly Asp Ser Ser Thr Pro Met Ala 
405 410 415 

Trp Leu Val Gin Asp Gly Gly Glu Thr He Lys Ser He Arg Thr Gly 
420 425 430 

Asp Gin Val Glu Phe Gin Ala Pro Val He Phe Asp Tyr Arg Tyr Asp 
435 440 445 

Leu Trp Lys Phe Gin Pro Thr Thr Pro Val Thr Gly Asn Thr Ala Ser 
450 455 460 

Ser Asp Leu Pro He Thr Trp Asp Asp Thr Arg Ala Ala Glu Leu Ala 
465 470 475 480 

Ser He Asn Asp Val Ala Gly Glu Phe His He Ala Ser Phe Asn Val 
485 490 495 

Leu Asn Tyr Phe Thr Ser Leu Gly Glu Asp Glu Pro Gly Cys Ser Ala 
500 505 510 

Tyr Arg Asp He Asn Asn Thr Pro Val Thr Ala Asn Asn Cys Asn Val 
515 520 525 

Arg Gly Ala Tyr Thr Glu Glu Ala Leu Glu Asp Gin Gin Ser Lys He 
530 535 540 

Val Glu Ala He Asn Arg Leu Asp Val Asp Val Leu 
545 550 555 



<210> 7 
<211> 1369 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> FRXA00538 

<400> 7 

aactgccagg tcgaccaaat tgctcgccaa gcagactccg aaaaacacgg gtaattcata 6 0 

tggcttgtat ctaatccata ctgaacagag gacctctcct atg tct cgc att tct 115 

Met Ser Arg He Ser 
1 5 

gcg cgc act ctg gca ate gca ctt gec ggt gca acc gcg gec age ctg 163 
Ala Arg Thr Leu Ala lie Ala Leu Ala Gly Ala Thr Ala Ala Ser Leu 
10 15 20 

gca gtt gtt cca gca gca aca get aat cct gec gga acc get cct gtc 211 
Ala Val Val Pro Ala Ala Thr Ala Asn Pro Ala Gly Thr Ala Pro Val 
25 30 35 



ate aac gaa ate tac gaa ggc ggt gga aac age gga teg ttg ttc tec 2 59 
He Asn Glu He Tyr Glu Gly Gly Gly Asn Ser Gly Ser Leu Phe Ser 
40 45 50 
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aac gac ttc att gag etc tac aac cca acc tea ggg gac att tec etc 
Asn Asp Phe He Glu Leu Tyr Asn Pro Thr Ser Gly Asp He Ser Leu 
55 60 65 

gac ggt tgg age gtt acc tac tac gca gec aac ggt aac tec ggc gga 
Asp Gly Trp Ser Val Thr Tyr Tyr Ala Ala Asn Gly Asn Ser Gly Gly 
70 75 80 85 

acc aca aac ctg acc gga aac ate cct gec aac ggt tac tac etc ate 
Thr Thr Asn Leu Thr Gly Asn He Pro Ala Asn Gly Tyr Tyr Leu He 
90 95 100 

cag caa cgc gca ggc age aac aac acc ggc get ctg cct acc cca gac 
Gin Gin Arg Ala Gly Ser Asn Asn Thr Gly Ala Leu Pro Thr Pro Asp 
105 HO H5 

gec acc ggt aac ttg gca atg ggt gee tec caa gga tea gtt gca ctg 
Ala Thr Gly Asn Leu Ala Met Gly Ala Ser Gin Gly Ser Val Ala Leu 
120 125 130 

acc gac aac tct ggc eta acc get gac ctt gtc gga ttc ggt ggc acg 
Thr Asp Asn Ser Gly Leu Thr Ala Asp Leu Val Gly Phe Gly Gly Thr 
135 140 145 

tec atg ttt gaa gga aca get get gca cct gag acc age aac aaa ttg 
Ser Met Phe Glu Gly Thr Ala Ala Ala Pro Glu Thr Ser Asn Lys Leu 
150 155 160 165 

tct gtt caa cgc aaa gaa gtt ggc get gac tct gat aac aac tec gta 
Ser Val Gin Arg Lys Glu Val Gly Ala Asp Ser Asp Asn Asn Ser Val 
170 175 180 

gac ttc gag act gga get cca act cca acg tec teg gga gga tec get 
Asp Phe Glu Thr Gly Ala Pro Thr Pro Thr Ser Ser Gly Gly Ser Ala 
185 190 195 

cct gtt gac cca ggc gag cca gaa act cca gta aac cct ggg gaa aca 
Pro Val Asp Pro Gly Glu Pro Glu Thr Pro Val Asn Pro Gly Glu Thr 
200 205 210 

gtc tec ate gca caa ate caa gga acc ggt etc get acc cca etc gag 
Val Ser He Ala Gin He Gin Gly Thr Gly Leu Ala Thr Pro Leu Glu 
215 220 225 

ggt cag acc gtc acc acc gaa ggt att gtc act gec gtt tac gca gaa 
Gly Gin Thr Val Thr Thr Glu Gly He Val Thr Ala Val Tyr Ala Glu 
230 235 240 245 

ggt ggc ttc aac ggt tac tac ate cag aca cct gga tct ggt act gca 
Gly Gly Phe Asn Gly Tyr Tyr He Gin Thr Pro Gly Ser Gly Thr Ala 
250 255 260 

cca aag gtt get ggc gac gca tec gac ggc ate ttc gtc tac gtg gga 
Pro Lys Val Ala Gly Asp Ala Ser Asp Gly He Phe Val Tyr Val Gly 
265 270 275 

age aat ggt tec tac cca gag etc ggc gca tct gtc acc gtc act ggc 
Ser Asn Gly Ser Tyr Pro Glu Leu Gly Ala Ser Val Thr Val Thr Gly 
280 285 290 
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aag gcc acc gaa cac tac gag atg act cag eta ggc aac tec tec ttc 
Lys Ala Thr Glu His Tyr Glu Met Thr Gin Leu Gly Asn Ser Ser Phe 
295 300 305 

acc gtt teg gac acc gca ttc gag cca gta acc cca etc gaa ctg gac 
Thr Val Ser Asp Thr Ala Phe Glu Pro Val Thr Pro Leu Glu Leu Asp 
310 315 320 325 

acc gtt cct act ggc gat gac att cgc gaa gca tac gaa ggc atg ctg 
Thr Val Pro Thr Gly Asp Asp He Arg Glu Ala Tyr Glu Gly Met Leu 
330 335 340 

ctg aag cca acc ggc get cac acc gtg acc aac aac tac gca acc aac 
Leu Lys Pro Thr Gly Ala His Thr Val Thr Asn Asn Tyr Ala Thr Asn 
345 350 355 

acc ttc ggt gaa att gcc etc gcc cca ggt aac gag cct ttg tac cag 
Thr Phe Gly Glu lie Ala Leu Ala Pro Gly Asn Glu Pro Leu Tyr Gin 
360 365 370 

gcc act caa atg gtg gca ccg gga gcc gaa gcg att gcg tac gag gcg 
Ala Thr Gin Met Val Ala Pro Gly Ala Glu Ala He Ala Tyr Glu Ala 
375 380 385 

gaa aac gtc gca aag caa att acg ctg gat gac gga cgc tec ggc aac 
Glu Asn Val Ala Lys Gin He Thr Leu Asp Asp Gly Arg Ser Gly Asn 
390 395 400 405 

tac act cgc ggc gac tec age acg cct atg gca tgg ctt gtg cag gac 
Tyr Thr Arg Gly Asp Ser Ser Thr Pro Met Ala Trp Leu Val Gin Asp 
410 415 420 

ggt ggc 
Gly Gly 



<210> 8 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Met Ser Arg He Ser Ala Arg Thr Leu Ala He Ala Leu Ala Gly Ala 
15 10 15 

Thr Ala Ala Ser Leu Ala Val Val Pro Ala Ala Thr Ala Asn Pro Ala 
20 25 30 

Gly Thr Ala Pro Val He Asn Glu He Tyr Glu Gly Gly Gly Asn Ser 
35 40 45 

Gly Ser Leu Phe Ser Asn Asp Phe He Glu Leu Tyr Asn Pro Thr Ser 
50 55 60 

Gly Asp He Ser Leu Asp Gly Trp Ser Val Thr Tyr Tyr Ala Ala Asn 
65 70 75 80 

Gly Asn Ser Gly Gly Thr Thr Asn Leu Thr Gly Asn He Pro Ala Asn 
85 90 95 
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Gly Tyr Tyr Leu 
100 

Leu Pro Thr Pro 
115 

Gly Ser Val Ala 
130 

Gly Phe Gly Gly 
145 

Thr Ser Asn Lys 



Asp Asn Asn Ser 
180 



Ser Gly Gly Ser 
195 

Asn Pro Gly Glu 
210 

Ala Thr Pro Leu 
225 

Ala Val Tyr Ala 



Gly Ser Gly Thr 
260 



Phe Val Tyr Val 
275 

Val Thr Val Thr 
290 

Gly Asn Ser Ser 
305 

Pro Leu Glu Leu 



Tyr Glu Gly Met 
340 



Asn Tyr Ala Thr 
355 

Glu Pro Leu Tyr 
370 

lie Ala Tyr Glu 
385 

Gly Arg Ser Gly 



lie Gin Gin Arg 



Asp Ala Thr Gly 
120 



Leu Thr Asp Asn 
135 

Thr Ser Met Phe 

150 

Leu Ser Val Gin 
165 

Val Asp Phe Glu 



Ala Pro Val Asp 
200 



Thr Val Ser lie 
215 

Glu Gly Gin Thr 
230 

Glu Gly Gly Phe 
245 

Ala Pro Lys Val 



Gly Ser Asn Gly 
280 



Gly Lys Ala Thr 
295 

Phe Thr Val Ser 
310 

Asp Thr Val Pro 
325 

Leu Leu Lys Pro 



Asn Thr Phe Gly 
360 

Gin Ala Thr Gin 
375 

Ala Glu Asn Val 
390 

Asn Tyr Thr Arg 
405 



Ala Gly Ser Asn 
105 

Asn Leu Ala Met 



Ser Gly Leu Thr 
140 

Glu Gly Thr Ala 
155 

Arg Lys Glu Val 
170 

Thr Gly Ala Pro 
185 

Pro Gly Glu Pro 



Ala Gin lie Gin 
220 

Val Thr Thr Glu 
235 

Asn Gly Tyr Tyr 
250 

Ala Gly Asp Ala 
265 

Ser Tyr Pro Glu 



Glu His Tyr Glu 
300 

Asp Thr Ala Phe 
315 

Thr Gly Asp Asp 
330 

Thr Gly Ala His 
345 

Glu lie Ala Leu 



Met Val Ala Pro 
380 

Ala Lys Gin lie 
395 

Gly Asp Ser Ser 
410 



Asn Thr Gly Ala 
110 

Gly Ala Ser Gin 
125 

Ala Asp Leu Val 



Ala Ala Pro Glu 
160 



Gly Ala Asp Ser 
175 

Thr Pro Thr Ser 
190 

Glu Thr Pro Val 
205 

Gly Thr Gly Leu 



Gly lie Val Thr 
240 



lie Gin Thr Pro 
255 



Ser Asp Gly lie 
270 

Leu Gly Ala Ser 
285 

Met Thr Gin Leu 



Glu Pro Val Thr 
320 

He Arg Glu Ala 
335 

Thr Val Thr Asn 
350 

Ala Pro Gly Asn 
365 

Gly Ala Glu Ala 



Thr Leu Asp Asp 
400 

Thr Pro Met Ala 
415 



Trp Leu Val Gin Asp Gly Gly 
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420 



<210> 9 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXA00823 

<400> 9 

caaatgcaaa aagcatcagc aagagcggga tgatcaccac aagcaaacct gtcatgggag 60 

tcattctaat gatgaatcaa atccgcgcta acttaagggt atg ggt tec att act 115 

Met Gly Ser lie Thr 



ccg cag aag egg cct cgc gtg ggg tct cac ate gcg aac aag ggt caa 
Pro Gin Lys Arg Pro Arg Val Gly Ser His lie Ala Asn Lys Gly Gin 



gag act gat ate ggg cga aaa cgc cga get cga cgc ate aat cgc aca 
Glu Thr Asp lie Gly Arg Lys Arg Arg Ala Arg Arg lie Asn Arg Thr 
25 30 35 

etc acc gtg gca tat ccg gat gcg cac tgc gaa tta gat ttc acc aat 
Leu Thr Val Ala Tyr Pro Asp Ala His Cys Glu Leu Asp Phe Thr Asn 
40 45 50 

ccg eta gaa etc acg gtc gee acc att ttg tec gec cag tgc acg gac 
Pro Leu Glu Leu Thr Val Ala Thr lie Leu Ser Ala Gin Cys Thr Asp 
55 60 65 

gtt cgc gtg aac cag gtg acg ccc gcg ttg ttc aag cgc tat ccg acg 
Val Arg Val Asn Gin Val Thr Pro Ala Leu Phe Lys Arg Tyr Pro Thr 



gec aca gat tac gec aac gec gat cgc acg gaa ttg gag gag ttc ate 
Ala Thr Asp Tyr Ala Asn Ala Asp Arg Thr Glu Leu Glu Glu Phe lie 
90 95 100 

cgt ccg aca ggc ttt tac cgc aac aag gec act tct tta ate ggc ctg 
Arg Pro Thr Gly Phe Tyr Arg Asn Lys Ala Thr Ser Leu lie Gly Leu 
105 110 115 

ggt gag gca eta att teg ctt cac gac ggc cag gtc ccc ggt acc ctt 
Gly Glu Ala Leu lie Ser Leu His Asp Gly Gin Val Pro Gly Thr Leu 
120 125 130 

gag cag eta gtt gag ctg ccg ggg gtc ggg egg aaa acc gee aac gtg 
Glu Gin Leu Val Glu Leu Pro Gly Val Gly Arg Lys Thr Ala Asn Val 
135 140 145 

gtg ctg gga aat get ttc ggt gtt ccg gga ate acg gtg gat aca cac 
Val Leu Gly Asn Ala Phe Gly Val Pro Gly He Thr Val Asp Thr His 
150 155 160 165 



ttt ggc agg ttg gtg cgt cgc ctg aag etc act gat gaa gaa gat ccc 



643 
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Phe Gly Arg Leu Val Arg Arg Leu Lys Leu Thr Asp Glu GLu Asp Pro 
170 175 180 

gtc aag gtg gaa aaa gtg atg aac gaa etc ate gaa aag cct gag tgg 
Val Lys Val Glu Lys Val Met Asn Glu Leu lie Glu Lys Pro Glu Trp 
185 190 195 

acc atg ttt tea cat agg ctg ate ttc cac gga cgt agg ata tgt cat 
Thr Met Phe Ser His Arg Leu lie Phe His Gly Arg Arg lie Cys His 
200 205 210 

agt cga cgc gec gec tgt gga gee tgc atg ctg gca get gat tgc cca 
Ser Arg Arg Ala Ala Cys Gly Ala Cys Met Leu Ala Ala Asp Cys Pro 
215 220 225 

tec ttt ggt ttg gag ggg ccg tea gat cca ttt gag gcg caa aaa etc 
Ser Phe Gly Leu Glu Gly Pro Ser Asp Pro Phe Glu Ala Gin Lys Leu 
230 235 240 245 

att aaa agt gat gat agg gag cac ctg ctg aaa atg gca gga atg 
lie Lys Ser Asp Asp Arg Glu His Leu Leu Lys Met Ala Gly Met 
250 255 260 

tagaaaacaa atgacaagca gtg 



<210> 10 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 10 

Met Gly Ser He Thr Pro Gin Lys Arg Pro Arg Val Gly Ser His He 
15 10 15 

Ala Asn Lys Gly Gin Glu Thr Asp He Gly Arg Lys Arg Arg Ala Arg 
20 25 30 

Arg He Asn Arg Thr Leu Thr Val Ala Tyr Pro Asp Ala His Cys Glu 
35 40 45 

Leu Asp Phe Thr Asn Pro Leu Glu Leu Thr Val Ala Thr He Leu Ser 
50 55 60 

Ala Gin Cys Thr Asp Val Arg Val Asn Gin Val Thr Pro Ala Leu Phe 
65 70 75 80 

Lys Arg Tyr Pro Thr Ala Thr Asp Tyr Ala Asn Ala Asp Arg Thr Glu 
85 90 95 

Leu Glu Glu Phe He Arg Pro Thr Gly Phe Tyr Arg Asn Lys Ala Thr 
100 105 HO 

Ser Leu He Gly Leu Gly Glu Ala Leu He Ser Leu His Asp Gly Gin 
115 120 125 

Val Pro Gly Thr Leu Glu Gin Leu Val Glu Leu Pro Gly Val Gly Arg 
130 135 140 

Lys Thr Ala Asn Val Val Leu Gly Asn Ala Phe Gly Val Pro Gly He 
145 150 155 160 
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Thr Val Asp Thr 



Asp Glu Glu Asp 
180 

Glu Lys Pro Glu 
195 

Arg Arg lie Cys 
210 

Ala Ala Asp Cys 
225 

Glu Ala Gin Lys 



His Phe Gly Arg 
165 

Pro Val Lys Val 



Trp Thr Met Phe 
200 

His Ser Arg Arg 
215 

Pro Ser Phe Gly 
230 

Leu lie Lys Ser 
245 



Leu Val Arg Arg 
170 

Glu Lys Val Met 
185 

Ser His Arg Leu 



Ala Ala Cys Gly 
220 

Leu Glu Gly Pro 
235 

Asp Asp Arg Glu 
250 



Leu Lys Leu Thr 
175 

Asn Glu Leu lie 
190 

lie Phe His Gly 
205 

Ala Cys Met Leu 



Ser Asp Pro Phe 
240 

His Leu Leu Lys 
255 



Met Ala Gly Met 
260 



<210> 11 
<211> 1740 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (1717) 

<223> RXA02145 



<400> 11 

cactgccaca gctgccaatt accgttgatg aagagggcta cctcatcgcc gctggtaact 60 

tcattgagcc actcggccct gcattctggg agcgtaagtc atg agt eta get acc 11 

Met Ser Leu Ala Thr 
1 5 



gtg gga aac aat ctt gat tec cgt tac acc atg gcg teg ggt ate cgt 
Val Gly Asn Asn Leu Asp Ser Arg Tyr Thr Met Ala Ser Gly lie Arg 



cgc cag ate aac aag gtc ttc cca act cac tgg tec ttc atg etc ggc 
Arg Gin lie Asn Lys Val Phe Pro Thr His Trp Ser Phe Met Leu Gly 



gag att gcg ctt tac age ttc ate gtc ttg ctg ctg act ggt gtc tac 
Glu lie Ala Leu Tyr Ser Phe lie Val Leu Leu Leu Thr Gly Val Tyr 



ctg acc ctg ttc ttc gac cca tea ate acc aag gtc att tat gac ggc 
Leu Thr Leu Phe Phe Asp Pro Ser lie Thr Lys Val lie Tyr Asp Gly 



ggc tac etc cca ctg aac ggt gtg gag atg tec cgt gca tac gca act 
Gly Tyr Leu Pro Leu Asn Gly Val Glu Met Ser Arg Ala Tyr Ala Thr 



gcg ttg gat att tec ttc gag gtt cgc ggt ggt ctg ttc ate cgc cag 



403 
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Ala Leu Asp He Ser Phe Glu Val Arg Gly Gly Leu Phe He Arg Gin 
90 95 100 

atg cac cac tgg gca gcc ctg ctg ttc gtt gta tec atg ctg gtt cac 
Met His His Trp Ala Ala Leu Leu Phe Val Val Ser Met Leu Val His 
105 HO 115 

atg etc cgt att ttc ttc acc ggt gcg ttc cgt cgc cca cgt gaa gca 
Met Leu Arg He Phe Phe Thr Gly Ala Phe Arg Arg Pro Arg Glu Ala 
120 125 130 

aac tgg ate ate ggt gtt gtt ctg ate ate ctg ggt atg get gaa ggc 
Asn Trp He He Gly Val Val Leu He He Leu Gly Met Ala Glu Gly 
135 140 145 

ttc atg ggt tac tec ctg cct gat gac ctg etc tct ggt gtt ggt ctt 
Phe Met Gly Tyr Ser Leu Pro Asp Asp Leu Leu Ser Gly Val Gly Leu 
150 155 160 165 

cga ate atg tec gcc ate ate gtt ggt ctt ccg ate ata ggt acc tgg 
Arg He Met Ser Ala He He Val Gly Leu Pro He He Gly Thr Trp 
170 175 180 

atg cac tgg ctg ate ttc ggt gga gac ttc cca tec gat ctg atg ctg 
Met His Trp Leu He Phe Gly Gly Asp Phe Pro Ser Asp Leu Met Leu 
185 190 195 

gac cgc ttc tac ate gca cac gtt eta ate ate cca get ate ctg ctt 
Asp Arg Phe Tyr He Ala His Val Leu He He Pro Ala He Leu Leu 
200 205 210 

ggc ttg ate gca get cac ctg gca ctt gtt tgg tac cag aag cac acc 
Gly Leu He Ala Ala His Leu Ala Leu Val Trp Tyr Gin Lys His Thr 
215 220 225 

cag ttc cca ggc get ggc cgc act gag aac aac gtg ate ggt ate cga 
Gin Phe Pro Gly Ala Gly Arg Thr Glu Asn Asn Val He Gly He Arg 
230 235 240 245 

ate atg cct ctg ttc gca gtt aag get gtt get ttc ggc etc ate gtc 
He Met Pro Leu Phe Ala Val Lys Ala Val Ala Phe Gly Leu He Val 
250 255 260 

ttc ggt ttc etc gca ctg ctt get ggt gtc acc acc att aac gca att 
Phe Gly Phe Leu Ala Leu Leu Ala Gly Val Thr Thr He Asn Ala He 
265 270 275 

tgg aat ctt gga ccg tac aac cct tea cag gtg tct get ggt tec cag 
Trp Asn Leu Gly Pro Tyr Asn Pro Ser Gin Val Ser Ala Gly Ser Gin 
280 285 290 

cct gac gtt tac atg ctg tgg aca gat ggt get get cgt gtc atg ccg 
Pro Asp Val Tyr Met Leu Trp Thr Asp Gly Ala Ala Arg Val Met Pro 
295 300 305 

gca tgg gag etc tac etc ggt aac tac act att cca gca gtc ttc tgg 
Ala Trp Glu Leu Tyr Leu Gly Asn Tyr Thr He Pro Ala Val Phe Trp 
310 315 320 325 

gtt get gtg atg ctg ggt ate etc gtg gtt ctg ctt gtg act tac cca 
Val Ala Val Met Leu Gly He Leu Val Val Leu Leu Val Thr Tyr Pro 
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ttc att gag cgt aag ttc acc ggc gac gat gca cac cac aac ttg ctg 
Phe lie Glu Arg Lys Phe Thr Gly Asp Asp Ala His His Asn Leu Leu 
345 350 355 

cag cgt cct cgc gat gtt cca gtc cgc acc tea etc ggt gtc atg gcg 
Gin Arg Pro Arg Asp Val Pro Val Arg Thr Ser Leu Gly Val Met Ala 
360 365 370 

ctt gtc ttc tac ate ctg ctt acc gtt tct ggt ggt aac gat gtt tac 
Leu Val Phe Tyr He Leu Leu Thr Val Ser Gly Gly Asn Asp Val Tyr 
375 380 385 

gca atg cag ttc cat gtt tea ctg aac gcg atg acc tgg ate ggt cgt 
Ala Met Gin Phe His Val Ser Leu Asn Ala Met Thr Trp He Gly Arg 
390 395 400 405 

ate ggc etc ate gtt gga cca get att gca tac ttc ate act tac cga 
He Gly Leu He Val Gly Pro Ala He Ala Tyr Phe He Thr Tyr Arg 
410 415 420 

ctg tgc ate ggc ttg cag cgc tct gac cgc gag gtc ctg gag cac ggc 
Leu Cys He Gly Leu Gin Arg Ser Asp Arg Glu Val Leu Glu His Gly 
425 430 435 

ate gag acc ggt ate ate aag cag atg cca aat ggt gee ttc att gaa 
He Glu Thr Gly He He Lys Gin Met Pro Asn Gly Ala Phe He Glu 
440 445 450 

gtt cac cag cca ctt ggc cca gtt gat gac cat ggt cac cca ate cca 
Val His Gin Pro Leu Gly Pro Val Asp Asp His Gly His Pro He Pro 
455 460 465 

ctg cca tac get ggc get gcg gtt cca aag cag atg aac cag ctt ggt 
Leu Pro Tyr Ala Gly Ala Ala Val Pro Lys Gin Met Asn Gin Leu Gly 
470 475 480 485 

tac get gag gtt gaa acc cgc ggt gga ttc ttc gga cct gat cca gaa 
Tyr Ala Glu Val Glu Thr Arg Gly Gly Phe Phe Gly Pro Asp Pro Glu 
490 495 500 

gac ate cgt gcg aag get aag gaa att gag cac gca aac cac att gag 
Asp He Arg Ala Lys Ala Lys Glu He Glu His Ala Asn His He Glu 
505 510 515 

gaa gcg aac act ctt cgt gca etc aac gag gca aac att gag cgt gac 
Glu Ala Asn Thr Leu Arg Ala Leu Asn Glu Ala Asn He Glu Arg Asp 
520 525 530 

aag aat gag ggc aag aac tagtttctag gacttcatct ctg 
Lys Asn Glu Gly Lys Asn 
535 



<210> 12 
<211> 539 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 12 
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Met Ser Leu Ala Thr Val Gly Asn Asn Leu Asp Ser Arg Tyr Thr Met 
15 10 15 

Ala Ser Gly lie Arg Arg Gin lie Asn Lys Val Phe Pro Thr His Trp 
20 25 30 

Ser Phe Met Leu Gly Glu lie Ala Leu Tyr Ser Phe lie Val Leu Leu 
35 40 45 

Leu Thr Gly Val Tyr Leu Thr Leu Phe Phe Asp Pro Ser lie Thr Lys 



Val lie Tyr Asp Gly Gly Tyr Leu Pro Leu Asn Gly Val Glu Met Ser 
65 70 75 80 

Arg Ala Tyr Ala Thr Ala Leu Asp lie Ser Phe Glu Val Arg Gly Gly 
85 90 95 

Leu Phe lie Arg Gin Met His His Trp Ala Ala Leu Leu Phe Val Val 
100 105 110 

Ser Met Leu Val His Met Leu Arg lie Phe Phe Thr Gly Ala Phe Arg 
115 120 125 

Arg Pro Arg Glu Ala Asn Trp lie lie Gly Val Val Leu lie lie Leu 
130 135 140 

Gly Met Ala Glu Gly Phe Met Gly Tyr Ser Leu Pro Asp Asp Leu Leu 
145 150 155 160 

Ser Gly Val Gly Leu Arg lie Met Ser Ala lie lie Val Gly Leu Pro 
165 170 175 

lie lie Gly Thr Trp Met His Trp Leu lie Phe Gly Gly Asp Phe Pro 
180 185 190 

Ser Asp Leu Met Leu Asp Arg Phe Tyr lie Ala His Val Leu lie lie 
195 200 205 

Pro Ala lie Leu Leu Gly Leu lie Ala Ala His Leu Ala Leu Val Trp 
210 215 220 

Tyr Gin Lys His Thr Gin Phe Pro Gly Ala Gly Arg Thr Glu Asn Asn 
225 230 235 240 

Val lie Gly lie Arg lie Met Pro Leu Phe Ala Val Lys Ala Val Ala 
245 250 255 

Phe Gly Leu lie Val Phe Gly Phe Leu Ala Leu Leu Ala Gly Val Thr 
260 265 270 

Thr lie Asn Ala lie Trp Asn Leu Gly Pro Tyr Asn Pro Ser Gin Val 
275 280 285 

Ser Ala Gly Ser Gin Pro Asp Val Tyr Met Leu Trp Thr Asp Gly Ala 
290 295 300 

Ala Arg Val Met Pro Ala Trp Glu Leu Tyr Leu Gly Asn Tyr Thr He 
305 310 315 320 

Pro Ala Val Phe Trp Val Ala Val Met Leu Gly He Leu Val Val Leu 
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325 330 335 

Leu Val Thr Tyr Pro Phe lie Glu Arg Lys Phe Thr Gly Asp Asp Ala 
340 345 350 

His His Asn Leu Leu Gin Arg Pro Arg Asp Val Pro Val Arg Thr Ser 
355 360 365 

Leu Gly Val Met Ala Leu Val Phe Tyr lie Leu Leu Thr Val Ser Gly 
370 375 380 

Gly Asn Asp Val Tyr Ala Met Gin Phe His Val Ser Leu Asn Ala Met 
385 390 395 400 

Thr Trp lie Gly Arg lie Gly Leu lie Val Gly Pro Ala lie Ala Tyr 
405 410 415 

Phe lie Thr Tyr Arg Leu Cys lie Gly Leu Gin Arg Ser Asp Arg Glu 
420 425 430 

Val Leu Glu His Gly lie Glu Thr Gly lie lie Lys Gin Met Pro Asn 
435 440 445 

Gly Ala Phe lie Glu Val His Gin Pro Leu Gly Pro Val Asp Asp His 
450 455 460 

Gly His Pro lie Pro Leu Pro Tyr Ala Gly Ala Ala Val Pro Lys Gin 
465 470 475 480 

Met Asn Gin Leu Gly Tyr Ala Glu Val Glu Thr Arg Gly Gly Phe Phe 
485 490 495 

Gly Pro Asp Pro Glu Asp lie Arg Ala Lys Ala Lys Glu lie Glu His 
500 505 510 

Ala Asn His lie Glu Glu Ala Asn Thr Leu Arg Ala Leu Asn Glu Ala 
515 520 525 

Asn lie Glu Arg Asp Lys Asn Glu Gly Lys Asn 
530 535 



<210> 13 
<211> 759 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (736) 

<223> RXA01064 

<400> 13 

ctattctccg aaaatccatt aatgttaatg attaagttag tctatttcat agttgattaa 60 

cttatccact acccagacct ctacaagaaa gttccccaga atg tea eta tct att 115 

Met Ser Leu Ser lie 

1 5 

agt ttt cat aaa att gca etc tct gec acc acc ttg ctt ggc get gtc 163 

Ser Phe His Lys lie Ala Leu Ser Ala Thr Thr Leu Leu Gly Ala Val 
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gca ate tct gec tgt gcg eta gta act caa gca cct cct att aac gca 
Ala He Ser Ala Cys Ala Leu Val Thr Gin Ala Pro Pro He Asn Ala 



gee ccg gtt act ggc age age tea tta age ttc ace etc gac ctg ggc 
Ala Pro Val Thr Gly Ser Ser Ser Leu Ser Phe Thr Leu Asp Leu Gly 



acc ace acc cct acc age ate gac aca gta aaa etc act cag caa gca 
Thr Thr Thr Pro Thr Ser He Asp Thr Val Lys Leu Thr Gin Gin Ala 



caa aat caa gcg gca cca cgc gtt gca gcg age ctg gtg cgc gtg gtt 
Gin Asn Gin Ala Ala Pro Arg Val Ala Ala Ser Leu Val Arg Val Val 



gac ggc gac acc att gtc gtg aac tat cag ggt get cag aaa act gtt 
Asp Gly Asp Thr He Val Val Asn Tyr Gin Gly Ala Gin Lys Thr Val 
90 95 100 

cgt atg ate ggt att gat tec ccc gaa acc aaa cac ccc acc aag cct 
Arg Met He Gly He Asp Ser Pro Glu Thr Lys His Pro Thr Lys Pro 
105 HO 115 

gtg ggc ttc tac gga cca gaa tct tea cag aat etc acc acc atg ctg 
Val Gly Phe Tyr Gly Pro Glu Ser Ser Gin Asn Leu Thr Thr Met Leu 
120 125 130 

cgc ggt gee acc ate aca eta gaa ttt gat tec acc caa gee cgc gaa 
Arg Gly Ala Thr lie Thr Leu Glu Phe Asp Ser Thr Gin Ala Arg Glu 
135 140 145 

gat caa tac gga cgc ctg ctt get tat gtc tgg tac acc aag ggc gat 
Asp Gin Tyr Gly Arg Leu Leu Ala Tyr Val Trp Tyr Thr Lys Gly Asp 
150 155 160 165 

age ggt ctt aag ctt gee aat ttg gaa caa att gee tea ggc tct get 
Ser Gly Leu Lys Leu Ala Asn Leu Glu Gin He Ala Ser Gly Ser Ala 
170 175 180 

get gaa tac age ttc gac acc cgc tac aac cac cgc aat att ttc eta 
Ala Glu Tyr Ser Phe Asp Thr Arg Tyr Asn His Arg Asn He Phe Leu 
185 190 195 

cgt gca caa acc ctt gee aag gca age agt eta ggt atg tgg ggt 
Arg Ala Gin Thr Leu Ala Lys Ala Ser Ser Leu Gly Met Trp Gly 
200 205 210 

taaaagaaac ccacctatac caa 



<210> 14 
<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 14 

Met Ser Leu Ser He Ser Phe His Lys He Ala Leu Ser Ala Thr Thr 
15 10 15 



BGI-130CP 



-21 - 



Leu Leu Gly Ala Val Ala He Ser Ala Cys Ala Leu Val Thr Gin Ala 
20 25 30 

Pro Pro He Asn Ala Ala Pro Val Thr Gly Ser Ser Ser Leu Ser Phe 
35 40 45 

Thr Leu Asp Leu Gly Thr Thr Thr Pro Thr Ser He Asp Thr Val Lys 
50 55 60 

Leu Thr Gin Gin Ala Gin Asn Gin Ala Ala Pro Arg Val Ala Ala Ser 
65 70 75 80 

Leu Val Arg Val Val Asp Gly Asp Thr He Val Val Asn Tyr Gin Gly 
85 90 95 

Ala Gin Lys Thr Val Arg Met He Gly He Asp Ser Pro Glu Thr Lys 
100 105 110 

His Pro Thr Lys Pro Val Gly Phe Tyr Gly Pro Glu Ser Ser Gin Asn 
115 120 125 

Leu Thr Thr Met Leu Arg Gly Ala Thr He Thr Leu Glu Phe Asp Ser 
130 135 140 

Thr Gin Ala Arg Glu Asp Gin Tyr Gly Arg Leu Leu Ala Tyr Val Trp 
145 150 155 160 

Tyr Thr Lys Gly Asp Ser Gly Leu Lys Leu Ala Asn Leu Glu Gin He 
165 170 175 

Ala Ser Gly Ser Ala Ala Glu Tyr Ser Phe Asp Thr Arg Tyr Asn His 
180 185 190 

Arg Asn He Phe Leu Arg Ala Gin Thr Leu Ala Lys Ala Ser Ser Leu 
195 200 205 

Gly Met Trp Gly 
210 



<210> 15 
<211> 942 
<212> DNA 

<213> Corynebacterium glutamic™ 

<220> 

<221> CDS 

<222> (101) . . (919) 

<223> RXN01594 

<400> 15 

gagatgaagc cctcaacctt gaggaagccc accgcatcct caacgacgca ttgtcttaaa 60 

cactattttt taaccactca cgaaagaaga acacctccag atg gtt gca cgc aga 115 

Met Val Ala Arg Arg 
1 5 



aga ctg gac gca gaa ctt gtt cgt cga aag ate gca cga tea agg gaa 
Arg Leu Asp Ala Glu Leu Val Arg Arg Lys He Ala Arg Ser Arg Glu 
10 15 20 



163 
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cac gcg gtt gaa atg ate cgc ggt egg cgc gtc ttt gtt gca gga atg 
His Ala Val Glu Met He Arg Gly Arg Arg Val Phe Val Ala Gly Met 



ctt get tta aag ccc gca aca gtc gtg gaa cca gag gtg tct att cgt 
Leu Ala Leu Lys Pro Ala Thr Val Val Glu Pro Glu Val Ser He Arg 



gtg gaa gaa gat get agt gaa gat tgg gca tec cgc ggt gcg cac aag 

Val Glu Glu Asp Ala Ser Glu Asp Trp Ala Ser Arg Gly Ala His Lys 
55 60 65 

ctt ctt ggt gcg ctg gaa tct ttt gag ccc ttg ggg etc aag gtc aag 

Leu Leu Gly Ala Leu Glu Ser Phe Glu Pro Leu Gly Leu Lys Val Lys 



ggc cgt cgc gtg eta gat gec ggc get teg aca ggc gga ttt acg gac 
Gly Arg Arg Val Leu Asp Ala Gly Ala Ser Thr Gly Gly Phe Thr Asp 
90 95 100 

gtg ttg eta cgt cga gaa gcg tct gaa gta gtg gca gta gac gtg ggc 
Val Leu Leu Arg Arg Glu Ala Ser Glu Val Val Ala Val Asp Val Gly 
105 110 115 

tac gga cag ctt att tgg cgc ctg caa aac gac gac cgc gtg cgc gtg 
Tyr Gly Gin Leu He Trp Arg Leu Gin Asn Asp Asp Arg Val Arg Val 
120 125 130 

gtg gac cgc acc aac ate aga tac atg acg ctg gaa gac ace ggc gga 
Val Asp Arg Thr Asn He Arg Tyr Met Thr Leu Glu Asp Thr Gly Gly 
135 140 145 

gaa tgc gac atg atg gtg ggc gat etc tea ttt att teg ctt aaa etc 
Glu Cys Asp Met Met Val Gly Asp Leu Ser Phe He Ser Leu Lys Leu 
150 155 160 165 

acg ttg ccg gcg ate gec aag gtc eta age gac ggc get gat eta tta 
Thr Leu Pro Ala He Ala Lys Val Leu Ser Asp Gly Ala Asp Leu Leu 
170 175 180 

ccc atg gtc aag cca caa ttt gaa gtc gga aaa gac cga ttg ggc agt 
Pro Met Val Lys Pro Gin Phe Glu Val Gly Lys Asp Arg Leu Gly Ser 
185 190 195 

ggc ggc gtg gtg cgc tea cca gag ttg cgc gca gaa gtt acc gcg gat 
Gly Gly Val Val Arg Ser Pro Glu Leu Arg Ala Glu Val Thr Ala Asp 
200 205 210 

gtc gcg aaa ttt gcg gec act ttg ggc ctg age ttg aag cat gtt gtt 
Val Ala Lys Phe Ala Ala Thr Leu Gly Leu Ser Leu Lys His Val Val 
215 220 225 

gca tec ccg ctg ccc ggc ccg tea ggc aac gta gaa tac ttc ctg tgg 
Ala Ser Pro Leu Pro Gly Pro Ser Gly Asn Val Glu Tyr Phe Leu Trp 
230 235 240 245 

ctg gtt aaa gat ggt ggc get tea atg ccg gat gac cag caa ttg teg 
Leu Val Lys Asp Gly Gly Ala Ser Met Pro Asp Asp Gin Gin Leu Ser 
250 255 260 



BGI-130CP 



-23- 



gca atg att gac acg get gta aag gaa ggt ccg caa taatgactgc 
Ala Met lie Asp Thr Ala Val Lys Glu Gly Pro Gin 
265 270 

acccacgaac get 



<210> 16 
<211> 273 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Met Val Ala Arg Arg Arg Leu Asp Ala Glu Leu Val Arg Arg Lys lie 
15 10 15 

Ala Arg Ser Arg Glu His Ala Val Glu Met lie Arg Gly Arg Arg Val 
20 25 30 

Phe Val Ala Gly Met Leu Ala Leu Lys Pro Ala Thr Val Val Glu Pro 
35 40 45 

Glu Val Ser lie Arg Val Glu Glu Asp Ala Ser Glu Asp Trp Ala Ser 
50 55 60 

Arg Gly Ala His Lys Leu Leu Gly Ala Leu Glu Ser Phe Glu Pro Leu 
65 70 75 80 

Gly Leu Lys Val Lys Gly Arg Arg Val Leu Asp Ala Gly Ala Ser Thr 
85 90 95 

Gly Gly Phe Thr Asp Val Leu Leu Arg Arg Glu Ala Ser Glu Val Val 
100 105 110 

Ala Val Asp Val Gly Tyr Gly Gin Leu lie Trp Arg Leu Gin Asn Asp 
115 120 125 

Asp Arg Val Arg Val Val Asp Arg Thr Asn lie Arg Tyr Met Thr Leu 
130 135 140 

Glu Asp Thr Gly Gly Glu Cys Asp Met Met Val Gly Asp Leu Ser Phe 
145 150 155 160 

lie Ser Leu Lys Leu Thr Leu Pro Ala lie Ala Lys Val Leu Ser Asp 
165 170 175 

Gly Ala Asp Leu Leu Pro Met Val Lys Pro Gin Phe Glu Val Gly Lys 
180 185 190 

Asp Arg Leu Gly Ser Gly Gly Val Val Arg Ser Pro Glu Leu Arg Ala 
195 200 205 

Glu Val Thr Ala Asp Val Ala Lys Phe Ala Ala Thr Leu Gly Leu Ser 
210 215 220 

Leu Lys His Val Val Ala Ser Pro Leu Pro Gly Pro Ser Gly Asn Val 
225 230 235 240 



Glu Tyr Phe Leu Trp Leu Val Lys Asp Gly Gly Ala Ser Met Pro Asp 
245 250 255 
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Asp Gin Gin Leu Ser Ala Met He Asp Thr Ala Val Lys Glu Gly Pro 
260 265 270 



<210> 17 
<211> 867 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (844) 

<223> FRXA01594 

<400> 17 

actcacgaaa gaagaacacc tccagatggt tgcacgcaga agactggacg cagaacttgt 60 

tcgtcgaaag atcgcacgat caagggaaca cgcggttgaa atg ate cgc ggt egg 115 

Met He Arg Gly Arg 
1 5 

cgc gtc ttt gtt gca gga atg ctt get tta aag ccc gca aca gtc gtg 163 
Arg Val Phe Val Ala Gly Met Leu Ala Leu Lys Pro Ala Thr Val Val 
10 15 20 

gaa cca gag gtg tct att cgt gtg gaa gaa gat get agt gaa gat tgg 211 
Glu Pro Glu Val Ser lie Arg Val Glu Glu Asp Ala Ser Glu Asp Trp 
25 30 35 

gca tec cgc ggt gcg cac aag ctt ctt ggt gcg ctg gaa tct ttt gag 25S 
Ala Ser Arg Gly Ala His Lys Leu Leu Gly Ala Leu Glu Ser Phe Glu 
40 45 50 

ccc ttg ggg etc aag gtc aag ggc cgt cgc gtg eta gat gec ggc get 3 0' 
Pro Leu Gly Leu Lys Val Lys Gly Arg Arg Val Leu Asp Ala Gly Ala 
55 60 65 

teg aca ggc gga ttt acg gac gtg ttg eta cgt cga gaa gcg tct gaa 35! 
Ser Thr Gly Gly Phe Thr Asp Val Leu Leu Arg Arg Glu Ala Ser Glu 
70 75 80 85 

gta gtg gca gta gac gtg ggc tac gga cag ctt att tgg cgc ctg caa 40: 
Val Val Ala Val Asp Val Gly Tyr Gly Gin Leu He Trp Arg Leu Gin 
90 ' 95 100 

aac gac gac cgc gtg cgc gtg gtg gac cgc acc aac ate aga tac atg 45 
Asn Asp Asp Arg Val Arg Val Val Asp Arg Thr Asn He Arg Tyr Met 
105 HO H5 

acg ctg gaa gac acc ggc gga gaa tgc gac atg atg gtg ggc gat etc 49 
Thr Leu Glu Asp Thr Gly Gly Glu Cys Asp Met Met Val Gly Asp Leu 
120 125 130 

tea ttt att teg ctt aaa etc acg ttg ccg gcg ate gec aag gtc eta 54 
Ser Phe He Ser Leu Lys Leu Thr Leu Pro Ala He Ala Lys Val Leu 
135 140 145 

age gac ggc get gat eta tta ccc atg gtc aag cca caa ttt gaa gtc 5S 
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Ser Asp Gly Ala Asp Leu Leu Pro Met Val Lys Pro Gin Phe Glu Val 
150 155 160 165 

gga aaa gac cga ttg ggc agt ggc ggc gtg gtg cgc tea cca gag ttg 
Gly Lys Asp Arg Leu Gly Ser Gly Gly Val Val Arg Ser Pro Glu Leu 
170 175 180 

cgc gca gaa gtt acc gcg gat gtc gcg aaa ttt gcg gec act ttg ggc 
Arg Ala Glu Val Thr Ala Asp Val Ala Lys Phe Ala Ala Thr Leu Gly 
185 190 195 

ctg age ttg aag cat gtt gtt gca tec ccg ctg ccc ggc ccg tea ggc 
Leu Ser Leu Lys His Val Val Ala Ser Pro Leu Pro Gly Pro Ser Gly 
200 205 210 

aac gta gaa tac ttc ctg tgg ctg gtt aaa gat ggt ggc get tea atg 
Asn Val Glu Tyr Phe Leu Trp Leu Val Lys Asp Gly Gly Ala Ser Met 
215 220 225 

ccg gat gac cag caa ttg teg gca atg att gac acg get gta aag gaa 
Pro Asp Asp Gin Gin Leu Ser Ala Met He Asp Thr Ala Val Lys Glu 
230 235 240 245 

ggt ccg caa taatgactgc acccacgaac get 
Gly Pro Gin 



<210> 18 
<211> 248 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Met He Arg Gly Arg Arg Val Phe Val Ala Gly Met Leu Ala Leu Lys 
15 10 15 

Pro Ala Thr Val Val Glu Pro Glu Val Ser He Arg Val Glu Glu Asp 
20 25 30 

Ala Ser Glu Asp Trp Ala Ser Arg Gly Ala His Lys Leu Leu Gly Ala 
35 40 45 

Leu Glu Ser Phe Glu Pro Leu Gly Leu Lys Val Lys Gly Arg Arg Val 
50 55 60 

Leu Asp Ala Gly Ala Ser Thr Gly Gly Phe Thr Asp Val Leu Leu Arg 
65 70 75 80 

Arg Glu Ala Ser Glu Val Val Ala Val Asp Val Gly Tyr Gly Gin Leu 
85 90 95 

He Trp Arg Leu Gin Asn Asp Asp Arg Val Arg Val Val Asp Arg Thr 
100 105 HO 

Asn He Arg Tyr Met Thr Leu Glu Asp Thr Gly Gly Glu Cys Asp Met 
115 120 125 

Met Val Gly Asp Leu Ser Phe He Ser Leu Lys Leu Thr Leu Pro Ala 
130 135 140 
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Ile Ala Lys Val 
145 

Pro Gin Phe Glu 



Arg Ser Pro Glu 
180 



Ala Ala Thr Leu 
195 

Pro Gly Pro Ser 
210 

Gly Gly Ala Ser 
225 

Thr Ala Val Lys 



Leu Ser Asp Gly 
150 

Val Gly Lys Asp 
165 

Leu Arg Ala Glu 



Gly Leu Ser Leu 
200 

Gly Asn Val Glu 
215 

Met Pro Asp Asp 
230 

Glu Gly Pro Gin 
245 



Ala Asp Leu Leu 
155 

Arg Leu Gly Ser 
170 

Val Thr Ala Asp 
185 

Lys His Val Val 



Tyr Phe Leu Trp 
220 

Gin Gin Leu Ser 
235 



Pro Met Val Lys 
160 



Gly Gly Val Val 
175 

Val Ala Lys Phe 
190 

Ala Ser Pro Leu 
205 

Leu Val Lys Asp 



Ala Met lie Asp 
240 



<210> 19 
<211> 609 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXA01718 

accgacttga atgaatgagg tttagactcc gcatggagcc tcccgcacga tctatctggc 60 

ctqtccacac taatctattt gtgttgaggc aggtggaatc ttg tta aca get gtt 115 

Leu Leu Thr Ala Val 
1 5 

ttg tct tta att get ggt ttg gtg gtc att ggg gtg ate ate gtc etc 163 
Leu Ser Leu He Ala Gly Leu Val Val He Gly Val He He Val Leu 
10 15 20 

aac gga tat ttt gtg get cag gaa ttt gec tac atg tec gtt gat cga 211 
Asn Gly Tyr Phe Val Ala Gin Glu Phe Ala Tyr Met Ser Val Asp Arg 
25 30 35 

aat gag ctg cga get etc get gac tct gga gat aag aag get cgt cgc 25? 
Asn Glu Leu Arg Ala Leu Ala Asp Ser Gly Asp Lys Lys Ala Arg Arg 
40 45 50 

get etc age ate act aag cgc aca tec ttt atg ctt tct ggt gcg caa 30' 
Ala Leu Ser He Thr Lys Arg Thr Ser Phe Met Leu Ser Gly Ala Gin 
55 60 65 

ttg ggt ate acc gtc acc gga ctt ttg gtg ggt ttt gtg gec gaa cct 35 
Leu Gly He Thr Val Thr Gly Leu Leu Val Gly Phe Val Ala Glu Pro 
70 75 80 85 

ctg gtg ggt aac gcg tta ggt gtt ctg eta gga ggg gtg ggg gtt ccc 40 
Leu Val Gly Asn Ala Leu Gly Val Leu Leu Gly Gly Val Gly Val Pro 



BGI-130CP 



-27- 



90 

get gcg gtg tea ate tct 
Ala Ala Val Ser lie Ser 
105 

acg gtt gtc caa atg att 
Thr Val Val Gin Met lie 
120 

ctt gec acg ccg ttg aag 
Leu Ala Thr Pro Leu Lys 
135 

tgg tat ttg aaa cct cgc 
Trp Tyr Leu Lys Pro Arg 
150 155 

tccaacgcat tgc 



95 

gtg ggc act gtg ttg gcg 
Val Gly Thr Val Leu Ala 
110 

ttt ggt gaa etc ttt cct 
Phe Gly Glu Leu Phe Pro 
125 

tct gcg ctg gcg ctt gcg 
Ser Ala Leu Ala Leu Ala 
140 145 

tgg ttg gtt gat cac att 
Trp Leu Val Asp His lie 
160 



100 

eta gcg ate tec 451 
Leu Ala lie Ser 
115 

aag aac tac acc 499 

Lys Asn Tyr Thr 

130 

cct teg acc acg 547 
Pro Ser Thr Thr 



ctt tgattttgea 596 
Leu 



609 



<210> 20 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Leu Leu Thr Ala Val Leu Ser Leu lie Ala Gly Leu Val Val He Gly 
15 10 15 

Val He He Val Leu Asn Gly Tyr Phe Val Ala Gin Glu Phe Ala Tyr 
20 25 30 

Met Ser Val Asp Arg Asn Glu Leu Arg Ala Leu Ala Asp Ser Gly Asp 
35 40 45 

Lys Lys Ala Arg Arg Ala Leu Ser He Thr Lys Arg Thr Ser Phe Met 
50 55 60 

Leu Ser Gly Ala Gin Leu Gly He Thr Val Thr Gly Leu Leu Val Gly 
65 70 75 80 

Phe Val Ala Glu Pro Leu Val Gly Asn Ala Leu Gly Val Leu Leu Gly 
85 90 95 

Gly Val Gly Val Pro Ala Ala Val Ser He Ser Val Gly Thr Val Leu 
100 105 HO 

Ala Leu Ala He Ser Thr Val Val Gin Met He Phe Gly Glu Leu Phe 
115 120 125 

Pro Lys Asn Tyr Thr Leu Ala Thr Pro Leu Lys Ser Ala Leu Ala Leu 
130 135 140 

Ala Pro Ser Thr Thr Trp Tyr Leu Lys Pro Arg Trp Leu Val Asp His 
145 150 155 160 



He Leu 



BGI-130CP 



-28- 



<210> 21 
<211> 489 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (466) 

<223> RXN03148 

<400> 21 ^ c . 

aatgccgcat ctcctttttt attcctaaat atgaatacgc attattttca atctttttgt 60 

agaaaaaggg tacaatagaa aaagagaaag gcgggagaat atg gtt ate aat ttc 115 

Met Val He Asn Phe 



att att tta ttt ttg atg att gca att act tea ttt ttt gta gca agt 
He He Leu Phe Leu Met He Ala He Thr Ser Phe Phe Val Ala Ser 
10 15 20 

gaa ttt get tta gtg aaa ate aga cga tea aga ttg gaa caa eta gaa 
Glu Phe Ala Leu Val Lys He Arg Arg Ser Arg Leu Glu Gin Leu Glu 
25 30 35 

aag gaa aat gta aag aac gee aag eta get ctt cat gtt aca cac cat 
Lys Glu Asn Val Lys Asn Ala Lys Leu Ala Leu His Val Thr His His 
40 45 50 

tta gat aac tat tta tea get agt caa tta gga att acg eta ace ggt 
Leu Asp Asn Tyr Leu Ser Ala Ser Gin Leu Gly He Thr Leu Thr Gly 
55 60 65 

ttg ate ate ggg tgg gtc ggt gaa gga tct gtc gcg get tta eta gaa 
Leu He He Gly Trp Val Gly Glu Gly Ser Val Ala Ala Leu Leu Glu 
70 75 80 85 

cca gtg ate ggt aaa eta cct ttt agt teg get att age agt aca ate 
Pro Val He Gly Lys Leu Pro Phe Ser Ser Ala He Ser Ser Thr He 



tct gtg gcg ctg gga ttt att tta gtt ace gta tat cga tgt ggt tat 
Ser Val Ala Leu Gly Phe He Leu Val Thr Val Tyr Arg Cys Gly Tyr 
105 HO H5 

tgg cga act get tec taagagctat agtategtea ata 
Trp Arg Thr Ala Ser 
120 



<210> 22 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 22 

Met Val He Asn Phe He He Leu Phe Leu Met He Ala He Thr Ser 
15 10 I 5 

Phe Phe Val Ala Ser Glu Phe Ala Leu Val Lys He Arg Arg Ser Arg 
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Leu Glu Gin Leu Glu Lys Glu Asn 
35 40 

His Val Thr His His Leu Asp Asn 
50 55 

lie Thr Leu Thr Gly Leu He He 
65 70 

Ala Ala Leu Leu Glu Pro Val He 
85 

He Ser Ser Thr He Ser Val Ala 
100 

Tyr Arg Cys Gly Tyr Trp Arg Thr 
115 120 



Val Lys Asn Ala Lys Leu Ala Leu 
45 

Tyr Leu Ser Ala Ser Gin Leu Gly 
60 

Gly Trp Val Gly Glu Gly Ser Val 
75 80 

Gly Lys Leu Pro Phe Ser Ser Ala 
90 95 

Leu Gly Phe He Leu Val Thr Val 
105 HO 

Ala Ser 



<210> 23 
<211> 846 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (823) 

<223> RXN00562 



ttcgttttcg caaagcccgg cttttgctct ttcttccact agattggata caacaagtca 6 0 

gggaagaaag aagcgtgaag tgtctgaaga tcgtgaatat atg gac gcg gac ccg 115 
uua Met Asp Ala Asp Pro 

1 5 

ctg att gag gat gac gtt agt gga gca gaa gta aaa gat agt teg gat 163 
Leu He Glu Asp Asp Val Ser Gly Ala Glu Val Lys Asp Ser Ser Asp 
10 15 20 

gaa ccg ctt etc gca ctg aca cgt tac gtt ttt gat cgc ggt gag egg 211 
Glu Pro Leu Leu Ala Leu Thr Arg Tyr Val Phe Asp Arg Gly Glu Arg 
25 30 35 

cca gtt act cgt gga ctg ttc cac cag gtt gcg gee att ttg agt att 259 
Pro Val Thr Arg Gly Leu Phe His Gin Val Ala Ala He Leu Ser He 
40 45 50 

gtg tea ggt teg gtg etc tec acg tat gca tgg atg gaa ctg gtg tgg 307 
Val Ser Gly Ser Val Leu Ser Thr Tyr Ala Trp Met Glu Leu Val Trp 
55 60 65 

tgg cag gcg eta ggt gtc atg gtg tac gec ttg gee atg ctg gga ctg 355 
Trp Gin Ala Leu Gly Val Met Val Tyr Ala Leu Ala Met Leu Gly Leu 
70 75 80 85 

ttt get gtc tct gcg gcg tat cac cga gga ccg tgg cgt cga ttg cac 403 
Phe Ala Val Ser Ala Ala Tyr His Arg Gly Pro Trp Arg Arg Leu His 
on 95 100 
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acc gtg gcg tgg tgg cgc aaa get gat cac tec acc ate gcg gtg ttt 
Thr Val Ala Trp Trp Arg Lys Ala Asp His Ser Thr He Ala Val Phe 
105 HO 115 

ate gca gca acc tat acg cca ctg tgc ttg ate gtc tta gag ccc ggt 
He Ala Ala Thr Tyr Thr Pro Leu Cys Leu He Val Leu Glu Pro Gly 
120 125 130 

acc gca gca tgg atg tta ggt att gcg tgg gtt ggt gec att gac age 
Thr Ala Ala Trp Met Leu Gly He Ala Trp Val Gly Ala He Asp Ser 
135 140 145 

gtg ate atg aac atg gtg tgg ate aat cac cca cga tgg etc age gtg 
Val He Met Asn Met Val Trp He Asn His Pro Arg Trp Leu Ser Val 
150 155 160 165 

ctg gtc tac ttg gee ttg gga tgg etc att gtg cca ctt gtc cct caa 
Leu Val Tyr Leu Ala Leu Gly Trp Leu He Val Pro Leu Val Pro Gin 
170 175 180 

ttg tgg tct ggt get ggc ccc aca gtg gtg tgg etc ctg ctg gee gga 
Leu Trp Ser Gly Ala Gly Pro Thr Val Val Trp Leu Leu Leu Ala Gly 
185 190 195 

ggc ate gtc tac age gtt ggc gcg ttg gtg tac ggc ttt aaa tgg cca 
Gly He Val Tyr Ser Val Gly Ala Leu Val Tyr Gly Phe Lys Trp Pro 



200 



205 210 



gga cgc aac gca cga gtg att ggc tac cac gag cac ttc cac ate gec 
Gly Arg Asn Ala Arg Val He Gly Tyr His Glu His Phe His He Ala 
215 220 225 

acg ate gtc gca gcg att gtc cat ctg gtt gca gtg tgaatggttg 
Thr He Val Ala Ala He Val His Leu Val Ala Val 
230 235 240 

tegttaacta aga 



<210> 24 
<211> 241 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 24 

Met Asp Ala Asp Pro 
1 5 

Lys Asp Ser Ser Asp 
20 

Asp Arg Gly Glu Arg 
35 

Ala He Leu Ser He 
50 

Met Glu Leu Val Trp 
65 

Ala Met Leu Gly Leu 



Leu He Glu Asp Asp Val 
10 

Glu Pro Leu Leu Ala Leu 
25 

Pro Val Thr Arg Gly Leu 
40 

Val Ser Gly Ser Val Leu 
55 

Trp Gin Ala Leu Gly Val 
70 75 

Phe Ala Val Ser Ala Ala 



Ser Gly Ala Glu Val 
15 

Thr Arg Tyr Val Phe 
30 

Phe His Gin Val Ala 
45 

Ser Thr Tyr Ala Trp 
60 

Met Val Tyr Ala Leu 
80 

Tyr His Arg Gly Pro 
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Trp Arg Arg Leu 
100 

Thr lie Ala Val 
115 

Val Leu Glu Pro 
130 

Gly Ala lie Asp 
145 

Arg Trp Leu Ser 



Pro Leu Val Pro 
180 

Leu Leu Leu Ala 
195 

Gly Phe Lys Trp 
210 

His Phe His lie 
225 

Val 



85 

His Thr Val Ala 



Phe lie Ala Ala 
120 



Gly Thr Ala Ala 
135 

Ser Val lie Met 
150 

Val Leu Val Tyr 
165 

Gin Leu Trp Ser 



Gly Gly He Val 
200 

Pro Gly Arg Asn 
215 

Ala Thr He Val 
230 



90 

Trp Trp Arg Lys 
105 

Thr Tyr Thr Pro 



Trp Met Leu Gly 
140 

Asn Met Val Trp 
155 

Leu Ala Leu Gly 
170 

Gly Ala Gly Pro 
185 

Tyr Ser Val Gly 



Ala Arg Val He 
220 



Ala Ala He Val 
235 



95 

Ala Asp His Ser 
110 

Leu Cys Leu He 
125 

He Ala Trp Val 



He Asn His Pro 
160 

Trp Leu He Val 
175 

Thr Val Val Trp 
190 

Ala Leu Val Tyr 
205 

Gly Tyr His Glu 



His Leu Val Ala 
240 



<210> 25 
<211> 730 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (730) 

<223> FRXA00562 

<400> 25 

ttcgttttcg caaagcccgg cttttgctct ttcttccact agattggata caacaagtca 60 

gggaagaaag aagcgtgaag tgtctgaaga tcgtgaatat atg gac gcg gac ccg 115 

Met Asp Ala Asp Pro 



ctg att gag gat gac gtt agt gga gca gaa gta aaa gat agt teg gat 
Leu He Glu Asp Asp Val Ser Gly Ala Glu Val Lys Asp Ser Ser Asp 
10 15 20 

gaa ccg ctt etc gca ctg aca cgt tac gtt ttt gat cgc ggt gag egg 
Glu Pro Leu Leu Ala Leu Thr Arg Tyr Val Phe Asp Arg Gly Glu Arg 
25 30 35 

cca gtt act cgt gga ctg ttc cac cag gtt gcg gec att ttg agt att 
Pro Val Thr Arg Gly Leu Phe His Gin Val Ala Ala He Leu Ser He 
40 45 50 
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atg tea ggt teg gtg etc tec acg tat gca tgg atg gaa ctg gtg tgg 
Val Ser Gly Ser Val Leu Ser Thr Tyr Ala Trp Met Glu Leu Val Trp 
55 60 65 



tgg cag gcg eta ggt gtc atg gtg tac gee ttg gee atg ctg gga ctg 
Trp Gin Ala Leu Gly Val Met Val Tyr Ala Leu Ala Met Leu Gly Leu 
70 75 80 85 

ttt get gtc tct gcg gcg tat cac cga gga ccg tgg cgt cga ttg cac 
Phe Ala Val Ser Ala Ala Tyr His Arg Gly Pro Trp Arg Arg Leu His 
90 95 100 

ace gtg gcg tgg tgg cge aaa get gat cac tec acc ate gcg gtg ttt 
Thr Val Ala Trp Trp Arg Lys Ala Asp His Ser Thr He Ala Val Phe 
105 HO i15 

ate gca gca acc tat acg cca ctg tgc ttg ate gtc tta gag ccc ggt 
He Ala Ala Thr Tyr Thr Pro Leu Cys Leu He Val Leu Glu Pro Gly 
120 125 130 

acc gca gca tgg atg tta ggt att gcg tgg gtt ggt gec att gac age 
Thr Ala Ala Trp Met Leu Gly He Ala Trp Val Gly Ala He Asp Ser 
135 140 145 

gtg ate atg aac atg gtg tgg ate aat cac cca cga tgg etc age gtg 
Val He Met Asn Met Val Trp He Asn His Pro Arg Trp Leu Ser Val 
150 155 160 165 

ctg gtc tac ttg gee ttg gga tgg etc att gtg cca ctt gtc cct caa 
Leu Val Tyr Leu Ala Leu Gly Trp Leu He Val Pro Leu Val Pro Gin 
170 175 180 

ttg tgg tct ggt get ggc ccc aca gtg gtg tgg etc ctg ctg gee gaa 
Leu Trp Ser Gly Ala Gly Pro Thr Val Val Trp Leu Leu Leu Ala Glu 
185 190 195 

ggc ate gtc tac age gtt ggc gcg ttg gtg tac ggc ttt 
Gly He Val Tyr Ser Val Gly Ala Leu Val Tyr Gly Phe 
200 205 210 



<210> 26 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 26 

Met Asp Ala Asp Pro Leu He Glu 
1 5 

Lys Asp Ser Ser Asp Glu Pro Leu 
20 

Asp Arg Gly Glu Arg Pro Val Thr 
35 40 

Ala He Leu Ser He Val Ser Gly 
50 55 

Met Glu Leu Val Trp Trp Gin Ala 



Asp Asp Val Ser Gly Ala Glu Val 
10 15 

Leu Ala Leu Thr Arg Tyr Val Phe 
25 30 

Arg Gly Leu Phe His Gin Val Ala 
45 

Ser Val Leu Ser Thr Tyr Ala Trp 
60 

Leu Gly Val Met Val Tyr Ala Leu 
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65 

Ala Met Leu Gly 



Trp Arg Arg Leu 
100 

Thr lie Ala Val 
115 

Val Leu Glu Pro 
130 

Gly Ala lie Asp 
145 

Arg Trp Leu Ser 



Pro Leu Val Pro 
180 

Leu Leu Leu Ala 
195 



70 

Leu Phe Ala Val 
85 

His Thr Val Ala 



Phe lie Ala Ala 
120 



Gly Thr Ala Ala 
135 



Ser Val lie Met 
150 

Val Leu Val Tyr 
165 

Gin Leu Trp Ser 



Glu Gly He Val 
200 



75 

Ser Ala Ala Tyr 
90 

Trp Trp Arg Lys 
105 

Thr Tyr Thr Pro 



Trp Met Leu Gly 
140 

Asn Met Val Trp 
155 

Leu Ala Leu Gly 
170 

Gly Ala Gly Pro 
185 

Tyr Ser Val Gly 



80 

His Arg Gly Pro 
95 

Ala Asp His Ser 
110 

Leu Cys Leu He 
125 

He Ala Trp Val 



He Asn His Pro 
160 

Trp Leu He Val 
175 

Thr Val Val Trp 
190 

Ala Leu Val Tyr 
205 



Gly Phe 
210 



<210> 27 
<211> 1422 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) .. (1399) 
<223> RXN00890 



<400> 27 

ccccaccgct gctgatcgtc tggaattgga cgaaaagatg gaagcggatg actctggctt 60 

tggaggcgtt gagtcctagg tggaatcctc agttatatgg ttg age ate gec aca 11! 

Leu Ser He Ala Thr 
1 5 



gtc gtt gcg ttg etc ttc tec ggt tta tta ggt gcg gtt gaa tct gcg 
Val Val Ala Leu Leu Phe Ser Gly Leu Leu Gly Ala Val Glu Ser Ala 



ctt tct tct gtt tec cgc gee cgc gtt gaa caa atg etc aag gat gaa 
Leu Ser Ser Val Ser Arg Ala Arg Val Glu Gin Met Leu Lys Asp Glu 
25 30 35 

gec tec ggg tec gcg tec ttg ctg cga gtc ate gac gaa cgc gca etc 
Ala Ser Gly Ser Ala Ser Leu Leu Arg Val He Asp Glu Arg Ala Leu 



cac ate aac atg etc ate atg ttg cgc acc ttg ctg gat gec tec gca 
His lie Asn Met Leu lie Met Leu Arg Thr Leu Leu Asp Ala Ser Ala 
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gca gtc ttc gcc ggg gca ate gca gtc aat gtg atg gac age tgg gcg 
Ala Val Phe Ala Gly Ala He Ala Val Asn Val Met Asp Ser Trp Ala 



tgg ggc ate gtc ctg gcc ate gtg gtg gtt tec etc ctg acc ttc gca 
Trp Gly He Val Leu Ala He Val Val Val Ser Leu Leu Thr Phe Ala 
90 95 100 

gta gtg ggc gtg ttt ggc cgc acc gtt ggc cgc aaa aac cca tat tea 
Val Val Gly Val Phe Gly Arg Thr Val Gly Arg Lys Asn Pro Tyr Ser 
105 HO 115 

gtg atg ctt cgc tec gca gtc gtg ctg age ggt tta get aaa ate ctt 
Val Met Leu Arg Ser Ala Val Val Leu Ser Gly Leu Ala Lys He Leu 
120 125 130 

ggc ccc att gca cgt ggc etc ate tgg ate ggc aac ate ate gcg ccc 
Gly Pro He Ala Arg Gly Leu He Trp He Gly Asn He He Ala Pro 
135 140 145 

ggc cca ggt ttc cgc aat ggc cct tac gcc act gaa gtg gaa ctg cgt 
Gly Pro Gly Phe Arg Asn Gly Pro Tyr Ala Thr Glu Val Glu Leu Arg 
150 155 160 165 

gag atg gtc gat ate gcc caa gaa cac ggc ate gtg gaa att gaa gag 
Glu Met Val Asp He Ala Gin Glu His Gly He Val Glu He Glu Glu 
170 175 180 

cgc cgc atg ate cag teg gtg ttc gac ctg gca tec acg acg gtt cgc 
Arg Arg Met He Gin Ser Val Phe Asp Leu Ala Ser Thr Thr Val Arg 
185 190 195 

cag gtg atg gtg cca cgt cct gaa atg ate tgg att gaa tct gga aaa 
Gin Val Met Val Pro Arg Pro Glu Met He Trp He Glu Ser Gly Lys 
200 205 210 

aca gcc ggg caa gca acc gcg ctg tgc gtg cgc tct ggt cat teg cgc 
Thr Ala Gly Gin Ala Thr Ala Leu Cys Val Arg Ser Gly His Ser Arg 
215 220 225 

ate cca gtc ate ggt gaa aac gtc gac gac ate ate ggc ate gtc tac 
He Pro Val He Gly Glu Asn Val Asp Asp He He Gly He Val Tyr 
230 235 240 245 

etc aaa gac ttg gtc caa aaa acc tac tac gcc act gat ggc gga aag 
Leu Lys Asp Leu Val Gin Lys Thr Tyr Tyr Ala Thr Asp Gly Gly Lys 
250 255 260 

tct gtg ctt gta gac gag gtc atg cgc gaa get acc ttc gtg cca gac 
Ser Val Leu Val Asp Glu Val Met Arg Glu Ala Thr Phe Val Pro Asp 
265 270 275 

tec aag tec ctt gat gcg ctg ctg cag gaa atg cag gaa gac cac aaa 
Ser Lys Ser Leu Asp Ala Leu Leu Gin Glu Met Gin Glu Asp His Lys 
280 285 290 

cac ate gca ate ctg gtt gat gaa tac ggc ggc gtg gca ggt ctt att 
His He Ala He Leu Val Asp Glu Tyr Gly Gly Val Ala Gly Leu He 
295 300 305 
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tec att gag gat att ttg gaa gaa ate 
Ser lie Glu Asp lie Leu Glu Glu lie 
310 315 

tat gac gec cgc gaa gta gec ccc ate 
Tyr Asp Ala Arg Glu Val Ala Pro lie 
330 

tac cgc gtg gtc tec cga etc teg ctg 
Tyr Arg Val Val Ser Arg Leu Ser Leu 
345 350 

gaa gaa gaa etc gac eta gaa ate gaa 
Glu Glu Glu Leu Asp Leu Glu lie Glu 
360 365 

cag gtc gac act gtc ggt ggc ctt att 
Gin Val Asp Thr Val Gly Gly Leu lie 
375 380 

cct ctg ccg ggt gec act gtg gaa acc 
Pro Leu Pro Gly Ala Thr Val Glu Thr 
390 395 

gag gga gec aag aac cgc egg ggt cgt 
Glu Gly Ala Lys Asn Arg Arg Gly Arg 
410 

gta gaa gtt ggc gag ccc age gag gac 
Val Glu Val Gly Glu Pro Ser Glu Asp 
425 430 

cagcagtagg gga 



gtc ggt gaa ate get gat gaa 1075 
Val Gly Glu lie Ala Asp Glu 
320 325 

gag aaa ate ggc gac cgc acc 1123 
Glu Lys lie Gly Asp Arg Thr 
335 340 

gaa gat etc aaa gac cac ate 1171 
Glu Asp Leu Lys Asp His lie 
355 

ttc ggt gat gaa att gaa gat 1219 
Phe Gly Asp Glu lie Glu Asp 
370 

gec ttt gaa ctt ggc cga gtg 1267 
Ala Phe Glu Leu Gly Arg Val 
385 

tgc gga eta aag etc acc gee 1315 
Cys Gly Leu Lys Leu Thr Ala 
400 405 

ttg cgc atg cat tea gca gtc 1363 
Leu Arg Met His Ser Ala Val 
415 420 

aac gaa ggt tagtttttta 1409 
Asn Glu Gly 



1422 



<210> 28 
<211> 433 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Leu Ser lie Ala Thr Val Val Ala Leu Leu Phe Ser Gly Leu Leu Gly 



Ala Val Glu Ser Ala Leu Ser Ser Val Ser Arg Ala Arg Val Glu Gin 

20 25 30 

Met Leu Lys Asp Glu Ala Ser Gly Ser Ala Ser Leu Leu Arg Val lie 

35 40 45 

Asp Glu Arg Ala Leu His lie Asn Met Leu lie Met Leu Arg Thr Leu 

50 55 60 

Leu Asp Ala Ser Ala Ala Val Phe Ala Gly Ala He Ala Val Asn Val 

65 70 75 80 

Met Asp Ser Trp Ala Trp Gly He Val Leu Ala He Val Val Val Ser 



Leu Leu Thr Phe Ala Val Val Gly Val Phe Gly Arg Thr Val Gly Arg 
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Lys Asn Pro Tyr Ser Val Met Leu Arg Ser Ala Val Val Leu Ser Gly 
115 120 125 

Leu Ala Lys lie Leu Gly Pro He Ala Arg Gly Leu He Trp He Gly 
130 135 140 

Asn He He Ala Pro Gly Pro Gly Phe Arg Asn Gly Pro Tyr Ala Thr 
145 150 155 160 

Glu Val Glu Leu Arg Glu Met Val Asp He Ala Gin Glu His Gly He 
165 170 175 

Val Glu He Glu Glu Arg Arg Met He Gin Ser Val Phe Asp Leu Ala 
180 185 190 

Ser Thr Thr Val Arg Gin Val Met Val Pro Arg Pro Glu Met He Trp 
195 200 205 

He Glu Ser Gly Lys Thr Ala Gly Gin Ala Thr Ala Leu Cys Val Arg 
210 215 220 

Ser Gly His Ser Arg He Pro Val He Gly Glu Asn Val Asp Asp He 
225 230 235 240 

He Gly He Val Tyr Leu Lys Asp Leu Val Gin Lys Thr Tyr Tyr Ala 
245 250 255 

Thr Asp Gly Gly Lys Ser Val Leu Val Asp Glu Val Met Arg Glu Ala 
260 265 270 

Thr Phe Val Pro Asp Ser Lys Ser Leu Asp Ala Leu Leu Gin Glu Met 
275 280 285 

Gin Glu Asp His Lys His He Ala He Leu Val Asp Glu Tyr Gly Gly 
290 295 300 

Val Ala Gly Leu He Ser He Glu Asp He Leu Glu Glu He Val Gly 
305 310 315 320 

Glu He Ala Asp Glu Tyr Asp Ala Arg Glu Val Ala Pro He Glu Lys 
325 330 335 

He Gly Asp Arg Thr Tyr Arg Val Val Ser Arg Leu Ser Leu Glu Asp 
340 345 350 

Leu Lys Asp His He Glu Glu Glu Leu Asp Leu Glu He Glu Phe Gly 
355 360 365 

Asp Glu He Glu Asp Gin Val Asp Thr Val Gly Gly Leu He Ala Phe 
370 375 380 

Glu Leu Gly Arg Val Pro Leu Pro Gly Ala Thr Val Glu Thr Cys Gly 
385 390 395 400 

Leu Lys Leu Thr Ala Glu Gly Ala Lys Asn Arg Arg Gly Arg Leu Arg 
405 410 415 

Met His Ser Ala Val Val Glu Val Gly Glu Pro Ser Glu Asp Asn Glu 
420 425 430 
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Gly 



<210> 29 
<211> 1398 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1375) 
<223> FRXA00890 

<400> 29 

ccccaccgct gctgatcgtc tggaattgga cgaaaagatg gaagcggatg actctggctt 60 

tggaggcgtt gagtcctagg tggaatcctc agttatatgg ttg age ate gee aca 115 

Leu Ser lie Ala Thr 



gtc gtt gcg ttg etc ttc tec ggt tta tta ggt gcg gtt gaa tct gcg 
Val Val Ala Leu Leu Phe Ser Gly Leu Leu Gly Ala Val Glu Ser Ala 



ctt tct tct gtt tec cgc gec cgc gtt gaa caa atg etc aag gat gaa 
Leu Ser Ser Val Ser Arg Ala Arg Val Glu Gin Met Leu Lys Asp Glu 



gec tec ggg tec gcg tec ttg ctg cga gtc ate gac gaa cgc gca etc 
Ala Ser Gly Ser Ala Ser Leu Leu Arg Val lie Asp Glu Arg Ala Leu 



cac ate aac atg etc ate atg ttg cgc acc ttg ctg gat gee tec gca 
His lie Asn Met Leu lie Met Leu Arg Thr Leu Leu Asp Ala Ser Ala 



gca gtc ttc gee ggg gca ate gca gtc aat gtg atg gac age tgg gcg 
Ala Val Phe Ala Gly Ala lie Ala Val Asn Val Met Asp Ser Trp Ala 



tgg ggc ate gtc ctg gee ate gtg gtg gtt tec etc ctg acc ttc gca 
Trp Gly lie Val Leu Ala lie Val Val Val Ser Leu Leu Thr Phe Ala 
90 95 100 

gta gtg ggc gtg ttt ggc cgc acc gtt ggc cgc aaa aac cca tat tea 
Val Val Gly Val Phe Gly Arg Thr Val Gly Arg Lys Asn Pro Tyr Ser 
105 110 115 

gtg atg ctt cgc tec gca gtc gtg ctg age ggt tta get aaa ate ctt 
Val Met Leu Arg Ser Ala Val Val Leu Ser Gly Leu Ala Lys lie Leu 
120 125 130 

ggc ccc att gca cgt ggc etc ate tgg ate ggc aac ate ate gcg ccc 
Gly Pro lie Ala Arg Gly Leu lie Trp lie Gly Asn lie lie Ala Pro 
135 140 145 

ggc cca ggt ttc cgc aat ggc cct tac gee act gaa gtg gaa ctg cgt 
Gly Pro Gly Phe Arg Asn Gly Pro Tyr Ala Thr Glu Val Glu Leu Arg 
150 155 160 165 
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gag atg gtc gat ate gec caa gaa cac ggc ate gtg gaa att gaa gag 
Glu Met Val Asp He Ala Gin Glu His Gly He Val Glu He Glu Glu 
170 175 180 

cgc cgc atg ate cag teg gtg ttc gac ctg gca tec acg acg gtt cgc 
Arg Arg Met He Gin Ser Val Phe Asp Leu Ala Ser Thr Thr Val Arg 
185 190 195 

cag gtg atg gtg cca cgt cct gaa atg ate tgg att gaa tct gga aaa 
Gin Val Met Val Pro Arg Pro Glu Met He Trp He Glu Ser Gly Lys 
200 205 210 

aca gee ggg caa gca ace gcg ctg tgc gtg cgc tct ggt cat teg cgc 
Thr Ala Gly Gin Ala Thr Ala Leu Cys Val Arg Ser Gly His Ser Arg 
215 220 225 

ate cca gtc ate ggt gaa aac gtc gac gac ate ate ggc ate gtc tac 
He Pro Val He Gly Glu Asn Val Asp Asp He He Gly He Val Tyr 
230 235 240 245 

etc aaa gac ttg gtc caa aaa ace tac tac gee act gat ggc gga aag 
Leu Lys Asp Leu Val Gin Lys Thr Tyr Tyr Ala Thr Asp Gly Gly Lys 
250 255 260 

tct gtg ctt gta gac gag gtc atg cgc gaa get acc ttc gtg cca gac 
Ser Val Leu Val Asp Glu Val Met Arg Glu Ala Thr Phe Val Pro Asp 
265 270 275 

tec aag tec ctt gat gcg ctg ctg cag gaa atg cag gaa gac cac aaa 
Ser Lys Ser Leu Asp Ala Leu Leu Gin Glu Met Gin Glu Asp His Lys 
280 285 290 

cac ate gca ate ctg gtt gat gaa tac ggc ggc gtg gca ggt ctt att 
His He Ala He Leu Val Asp Glu Tyr Gly Gly Val Ala Gly Leu He 
295 300 305 

tec att gag gat att ttg gaa gaa ate gtc ggt gaa ate get gat gaa 
Ser He Glu Asp He Leu Glu Glu He Val Gly Glu He Ala Asp Glu 
310 315 320 325 

tat gac gee cgc gaa gta gec ccc ate gag aaa ate ggc gac cgc acc 
Tyr Asp Ala Arg Glu Val Ala Pro He Glu Lys He Gly Asp Arg Thr 
330 335 340 

tac cgc gtg gtc tec cga etc teg ctg gaa gat etc aaa gac cac ate 
Tyr Arg Val Val Ser Arg Leu Ser Leu Glu Asp Leu Lys Asp His He 
345 350 355 

gaa gaa gaa etc gac eta gaa ate gaa ttc ggt gat gaa att gaa gat 
Glu Glu Glu Leu Asp Leu Glu He Glu Phe Gly Asp Glu He Glu Asp 
360 365 370 

cag gtc gac act gtc ggt ggc ctt att gee ttt gaa ctt ggc cga gtg 
Gin Val Asp Thr Val Gly Gly Leu He Ala Phe Glu Leu Gly Arg Val 
375 380 385 

cct ctg ccg ggt gec act gtg gaa acc tgc gga eta aag etc acc gee 
Pro Leu Pro Gly Ala Thr Val Glu Thr Cys Gly Leu Lys Leu Thr Ala 
390 395 400 405 
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gag gga gcc aag aac cgc egg ggt cgt ttg cgc atg cat tea gca gtc 13 63 
Glu Gly Ala Lys Asn Arg Arg Gly Arg Leu Arg Met His Ser Ala Val 
410 415 420 

gta gaa gtt ggc tagcccagcg aggacaacga agg 13 98 

Val Glu Val Gly 
425 



<210> 30 
<211> 425 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Leu Ser He Ala Thr Val Val Ala Leu Leu Phe Ser Gly Leu Leu Gly 
15 10 15 

Ala Val Glu Ser Ala Leu Ser Ser Val Ser Arg Ala Arg Val Glu Gin 
20 25 30 

Met Leu Lys Asp Glu Ala Ser Gly Ser Ala Ser Leu Leu Arg Val lie 
35 40 45 

Asp Glu Arg Ala Leu His He Asn Met Leu He Met Leu Arg Thr Leu 
50 55 60 

Leu Asp Ala Ser Ala Ala Val Phe Ala Gly Ala He Ala Val Asn Val 
65 70 75 80 

Met Asp Ser Trp Ala Trp Gly He Val Leu Ala He Val Val Val Ser 
85 90 95 

Leu Leu Thr Phe Ala Val Val Gly Val Phe Gly Arg Thr Val Gly Arg 
100 105 HO 

Lys Asn Pro Tyr Ser Val Met Leu Arg Ser Ala Val Val Leu Ser Gly 
115 120 125 

Leu Ala Lys He Leu Gly Pro He Ala Arg Gly Leu He Trp He Gly 
130 135 140 

Asn He He Ala Pro Gly Pro Gly Phe Arg Asn Gly Pro Tyr Ala Thr 
145 150 155 160 

Glu Val Glu Leu Arg Glu Met Val Asp He Ala Gin Glu His Gly He 
165 170 175 

Val Glu He Glu Glu Arg Arg Met He Gin Ser Val Phe Asp Leu Ala 
180 185 190 

Ser Thr Thr Val Arg Gin Val Met Val Pro Arg Pro Glu Met He Trp 
195 200 205 

He Glu Ser Gly Lys Thr Ala Gly Gin Ala Thr Ala Leu Cys Val Arg 
210 215 220 

Ser Gly His Ser Arg He Pro Val He Gly Glu Asn Val Asp Asp He 
225 230 235 240 

He Gly He Val Tyr Leu Lys Asp Leu Val Gin Lys Thr Tyr Tyr Ala 
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Thr Asp Gly Gly Lys Ser Val Leu Val Asp Glu Val Met Arg Glu Ala 
260 265 270 

Thr Phe Val Pro Asp Ser Lys Ser Leu Asp Ala Leu Leu Gin Glu Met 
275 280 285 

Gin Glu Asp His Lys His He Ala He Leu Val Asp Glu Tyr Gly Gly 
290 295 300 

Val Ala Gly Leu He Ser He Glu Asp He Leu Glu Glu He Val Gly 
305 310 315 320 

Glu He Ala Asp Glu Tyr Asp Ala Arg Glu Val Ala Pro He Glu Lys 
325 330 335 

He Gly Asp Arg Thr Tyr Arg Val Val Ser Arg Leu Ser Leu Glu Asp 
340 345 350 

Leu Lys Asp His He Glu Glu Glu Leu Asp Leu Glu He Glu Phe Gly 
355 360 365 

Asp Glu He Glu Asp Gin Val Asp Thr Val Gly Gly Leu He Ala Phe 
370 375 380 

Glu Leu Gly Arg Val Pro Leu Pro Gly Ala Thr Val Glu Thr Cys Gly 
385 390 395 400 

Leu Lys Leu Thr Ala Glu Gly Ala Lys Asn Arg Arg Gly Arg Leu Arg 
405 410 415 

Met His Ser Ala Val Val Glu Val Gly 
420 425 



<210> 31 
<211> 5061 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (5038) 
<223> RXN01772 

ccagaaggaa tcctcccgca ccggctggct cgttagcctg aagtagcact tcgaatctaa 60 

gaccaccaaa tggacatgtc ctttgagtga ataggacaca atg gaa tgc atg tec 115 

Met Glu Cys Met Ser 



acg att act gat get gta tec gec ctg cgc aca ctg cct tec cag tct 
Thr He Thr Asp Ala Val Ser Ala Leu Arg Thr Leu Pro Ser Gin Ser 
10 15 20 

gcg cag ggt ttg get ttt gaa aaa etc atg gtc aac ttc att aag tct 
Ala Gin Gly Leu Ala Phe Glu Lys Leu Met Val Asn Phe He Lys Ser 
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gac ccc act etc tec act gag ttt gat gaa gtc cat cgt tgg gtc gat 
Asp Pro Thr Leu Ser Thr Glu Phe Asp Glu Val His Arg Trp Val Asp 
40 45 50 

tgg cca tat aac ggt ggc acc atg gat act ggc ate gac tta gtg get 
Trp Pro Tyr Asn Gly Gly Thr Met Asp Thr Gly He Asp Leu Val Ala 
55 60 65 

tat aac aag gac gat gat get tat acg gcg ate cag tgc aag ttt tat 
Tyr Asn Lys Asp Asp Asp Ala Tyr Thr Ala He Gin Cys Lys Phe Tyr 
70 75 80 85 

ctt ccc act act tec ctg gca aaa gga cag eta gat tec ttc ttt gaa 
Leu Pro Thr Thr Ser Leu Ala Lys Gly Gin Leu Asp Ser Phe Phe Glu 
90 95 100 

gec teg gga cgc act ttt gaa acc cct gaa gga aca cgc tec ttt age 
Ala Ser Gly Arg Thr Phe Glu Thr Pro Glu Gly Thr Arg Ser Phe Ser 
105 HO 115 

aat aga etc gtt att tec act act gat aag tgg agt tea aat gcg gaa 
Asn Arg Leu Val He Ser Thr Thr Asp Lys Trp Ser Ser Asn Ala Glu 
120 125 130 

aag atg ttg gag aac caa acc att cca act aac cgc att ggt eta tct 
Lys Met Leu Glu Asn Gin Thr He Pro Thr Asn Arg He Gly Leu Ser 
135 140 145 

gca att gcg gaa tec ccg att gac tgg gat att gee tat cca ggt tct 
Ala He Ala Glu Ser Pro He Asp Trp Asp He Ala Tyr Pro Gly Ser 
150 155 160 165 

gaa tta act att aac ctg cag ctt aaa gag ccg tat age cct cgt cct 
Glu Leu Thr He Asn Leu Gin Leu Lys Glu Pro Tyr Ser Pro Arg Pro 
170 175 180 

cac cag caa act get att gaa aaa gca att gaa ggc ttc caa act cat 
His Gin Gin Thr Ala He Glu Lys Ala He Glu Gly Phe Gin Thr His 
185 190 195 

gac cgt ggc aag etc ate atg get tgc ggt acc gga aaa acc ttt act 
Asp Arg Gly Lys Leu He Met Ala Cys Gly Thr Gly Lys Thr Phe Thr 
200 205 210 

gee ctg cgt ctt tct gaa gag gtt gcg cga etc aat ggc aat aaa get 
Ala Leu Arg Leu Ser Glu Glu Val Ala Arg Leu Asn Gly Asn Lys Ala 
215 220 225 

cgc att ctt ttt eta gtc cct tec ate age ttg ctt teg caa aca etc 
Arg He Leu Phe Leu Val Pro Ser He Ser Leu Leu Ser Gin Thr Leu 
230 235 240 245 

aaa gag tgg act gca caa aag aca atg gat ctt cgt cct gtc gec gta 
Lys Glu Trp Thr Ala Gin Lys Thr Met Asp Leu Arg Pro Val Ala Val 
250 255 260 

tgt tct gac tec aag gtc tec aag get gca gaa gat att get get tat 
Cys Ser Asp Ser Lys Val Ser Lys Ala Ala Glu Asp He Ala Ala Tyr 
265 270 275 

gat ctt gaa gtt ccg gta. agt act gat ggt gca ttg att gcg gaa aaa 
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Asp Leu Glu Val Pro Val Ser Thr Asp Gly Ala Leu lie Ala Glu Lys 
280 285 290 

ctg gag cat cgt aag cga gca gca gga ttg acc gtg gtg ttc tct act 
Leu Glu His Arg Lys Arg Ala Ala Gly Leu Thr Val Val Phe Ser Thr 
295 300 305 

tac cag tec ctt cct get gtt cac gcg get caa gaa get ggg get gag 
Tyr Gin Ser Leu Pro Ala Val His Ala Ala Gin Glu Ala Gly Ala Glu 
310 315 320 325 

ccc ttt gat ctt gtc ate tgc gat gaa gec cac cgc acc aca ggc ate 
Pro Phe Asp Leu Val lie Cys Asp Glu Ala His Arg Thr Thr Gly He 
330 335 340 

acc ttg get gga gaa gac cct tea aac ttc acc cgc att cat gac get 
Thr Leu Ala Gly Glu Asp Pro Ser Asn Phe Thr Arg He His Asp Ala 
345 350 355 

tct tat ate aag gca gca aag egg ctg tac atg acg gca acc cca agg 
Ser Tyr He Lys Ala Ala Lys Arg Leu Tyr Met Thr Ala Thr Pro Arg 
360 365 370 

ctt ttc gac gac tec gtg aag ggc aag get gca gat cat tea get gaa 
Leu Phe Asp Asp Ser Val Lys Gly Lys Ala Ala Asp His Ser Ala Glu 
375 380 385 

gtt tct tec atg gat gat gaa gca ate tac gga ccc gaa ttt cac egg 
Val Ser Ser Met Asp Asp Glu Ala He Tyr Gly Pro Glu Phe His Arg 
390 395 400 405 

ctg ggt ttt ggg gaa gca gta gaa aaa ggc ctg ctt act gac tac aaa 
Leu Gly Phe Gly Glu Ala Val Glu Lys Gly Leu Leu Thr Asp Tyr Lys 
410 415 420 

gtt gta gtg atg aca gtt gat gag caa gtt gca gec agt gec tta act 
Val Val Val Met Thr Val Asp Glu Gin Val Ala Ala Ser Ala Leu Thr 
425 430 435 

gtt ttg ggt tea aca cct ggt gaa gaa etc act ctg gac atg act tec 
Val Leu Gly Ser Thr Pro Gly Glu Glu Leu Thr Leu Asp Met Thr Ser 
440 445 450 

gca att att ggc gcg tgg aat ggc ttg gca aag cgt teg ggt aaa gag 
Ala He He Gly Ala Trp Asn Gly Leu Ala Lys Arg Ser Gly Lys Glu 
455 460 465 

caa gac acc aag act ggt ttc tea age tct gac gca gca atg gaa cga 
Gin Asp Thr Lys Thr Gly Phe Ser Ser Ser Asp Ala Ala Met Glu Arg 
470 475 480 485 

get gtt gca ttt gcg cga gac att aag act tct cag caa ate gcg gag 
Ala Val Ala Phe Ala Arg Asp He Lys Thr Ser Gin Gin He Ala Glu 
490 495 500 

tct ttt cca cga gtt gtc aat get tat acg act gag ctt gag gtt aaa 
Ser Phe Pro Arg Val Val Asn Ala Tyr Thr Thr Glu Leu Glu Val Lys 
505 510 515 

aac gat gac gta gat gag cac aac etc aat ttg age gtg gca tgc cag 
Asn Asp Asp Val Asp Glu His Asn Leu Asn Leu Ser Val Ala Cys Gin 
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cat gtc gat gga tea atg aat gcg ctg gaa cga aac tct cgt tta act 
His Val Asp Gly Ser Met Asn Ala Leu Glu Arg Asn Ser Arg Leu Thr 
535 540 545 

tgg ctt aaa get cct acc cag tea atg gaa acc aag att ctt act aac 
Trp Leu Lys Ala Pro Thr Gin Ser Met Glu Thr Lys He Leu Thr Asn 
550 555 560 565 

gcg cgc tgc ctt tct gag ggt gtc gat gta ccg get ttg gat tec gta 
Ala Arg Cys Leu Ser Glu Gly Val Asp Val Pro Ala Leu Asp Ser Val 
570 575 580 

ate ttc ttt aat ccc cgt aat tec atg gtg gat gtg gtt cag teg gtt 
He Phe Phe Asn Pro Arg Asn Ser Met Val Asp Val Val Gin Ser Val 
585 590 595 

ggc cga gtt atg cgt aaa tct cca ggt aag aat tac gga tat ate ate 
Gly Arg Val Met Arg Lys Ser Pro Gly Lys Asn Tyr Gly Tyr He He 
600 605 610 

ttg cca gtt get gtt ccc cca ggt gtt gca cca tea get gcg tta aat 
Leu Pro Val Ala Val Pro Pro Gly Val Ala Pro Ser Ala Ala Leu Asn 
615 620 625 

gat tea cgc cgc ttc aag gtt gta tgg cag gtt ctt aac gec ctt cgt 
Asp Ser Arg Arg Phe Lys Val Val Trp Gin Val Leu Asn Ala Leu Arg 
630 635 640 645 

get cac gat gac cgt ttt aac gca atg gtg aac tec att gcg etc aat 
Ala His Asp Asp Arg Phe Asn Ala Met Val Asn Ser He Ala Leu Asn 
650 655 660 

gag gga aat att aag gat eta cct gtt gag act gag cat act ggc cct 
Glu Gly Asn He Lys Asp Leu Pro Val Glu Thr Glu His Thr Gly Pro 
665 670 675 

aca agt aaa gat aga gat aac gca ccc tat gac agt get gaa tec get 
Thr Ser Lys Asp Arg Asp Asn Ala Pro Tyr Asp Ser Ala Glu Ser Ala 
680 685 690 

aca caa tac gta ctg ttc tct tta gaa cag tgg caa gaa gcg ate tac 
Thr Gin Tyr Val Leu Phe Ser Leu Glu Gin Trp Gin Glu Ala He Tyr 
695 700 705 

acc aag ctt gta gat aaa gtt ggt acc cga acc tac tgg gaa gat tgg 
Thr Lys Leu Val Asp Lys Val Gly Thr Arg Thr Tyr Trp Glu Asp Trp 
710 715 720 725 

gca gat gat gtt get gac ate gec caa gca caa ata acc cgt att aaa 
Ala Asp Asp Val Ala Asp He Ala Gin Ala Gin He Thr Arg He Lys 
730 735 740 

gcg etc tta gac aat get tea cca acg ate aaa gaa gag ttc gag cga 
Ala Leu Leu Asp Asn Ala Ser Pro Thr He Lys Glu Glu Phe Glu Arg 
745 750 755 

ttt gtt gaa ggt eta cgt ggc aac etc aat gag tec ate tct gac gac 
Phe Val Glu Gly Leu Arg Gly Asn Leu Asn Glu Ser He Ser Asp Asp 
760 765 770 
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gag gca ate age atg ttg tea cag cat ctg ate ace gca cca gtg ttt 
Glu Ala He Ser Met Leu Ser Gin His Leu He Thr Ala Pro Val Phe 
775 780 785 

gac get eta ttt get gaa tea age ttc get aag caa aac cct gtt tec 
Asp Ala Leu Phe Ala Glu Ser Ser Phe Ala Lys Gin Asn Pro Val Ser 
790 795 800 805 

cag gtt atg caa cgc atg gca gat get ctt aat agt get gaa ctt aac 
Gin Val Met Gin Arg Met Ala Asp Ala Leu Asn Ser Ala Glu Leu Asn 
810 815 820 

tct gaa acg gaa aaa ctt gag aag ttc tat gac tct gtt cgt ate cgt 
Ser Glu Thr Glu Lys Leu Glu Lys Phe Tyr Asp Ser Val Arg He Arg 
825 830 835 

get get gaa gta age tec gca get ggt aaa caa gca gta att aaa gac 
Ala Ala Glu Val Ser Ser Ala Ala Gly Lys Gin Ala Val He Lys Asp 
840 845 850 

etc tac gaa cga ttc ttt aaa aag gec ttt aaa aag caa tct gaa get 
Leu Tyr Glu Arg Phe Phe Lys Lys Ala Phe Lys Lys Gin Ser Glu Ala 
855 860 865 

eta ggt att gtc tat acc cct gtt gag ate gtg gac ttt att ctg cga 
Leu Gly He Val Tyr Thr Pro Val Glu He Val Asp Phe He Leu Arg 
870 875 880 885 

get gee gat gat gtg tec aag aag cat ttt ggt cgt ggc tta age gat 
Ala Ala Asp Asp Val Ser Lys Lys His Phe Gly Arg Gly Leu Ser Asp 
890 895 900 

aaa gat gtc cat gtt ctt gat cct ttc acc ggt acg ggt act ttt atg 
Lys Asp Val His Val Leu Asp Pro Phe Thr Gly Thr Gly Thr Phe Met 
905 910 915 

gtg cgt tta ttg cag tea ggt eta att aag cct gaa gat ttg gec cgt 
Val Arg Leu Leu Gin Ser Gly Leu He Lys Pro Glu Asp Leu Ala Arg 
920 925 930 

aaa tat gee aat gag ctg cac get act gag ate atg ttg ctt gec tat 
Lys Tyr Ala Asn Glu Leu His Ala Thr Glu He Met Leu Leu Ala Tyr 
935 940 945 

tat gtt gcg gee gtt aac att gag acc act tat ttt ggt etc gag gga 
Tyr Val Ala Ala Val Asn He Glu Thr Thr Tyr Phe Gly Leu Glu Gly 
950 955 960 965 

gag cgt get ctg cgt aat ggt gaa gat gcg ccg gtc tat gag ccg ttt 
Glu Arg Ala Leu Arg Asn Gly Glu Asp Ala Pro Val Tyr Glu Pro Phe 
970 975 980 

gat ggc att gtg ttg ggt gat acc ttc cag atg tat gaa gac gat gac 
Asp Gly He Val Leu Gly Asp Thr Phe Gin Met Tyr Glu Asp Asp Asp 
985 990 995 

aaa etc gat eta gat gtt ttt act get aac aat gac cgt atg gag cgt 
Lys Leu Asp Leu Asp Val Phe Thr Ala Asn Asn Asp Arg Met Glu Arg 
1000 1005 1010 
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cag aga ctt act cct gta cag gtt att gtg ggt aac ccg cct tac tct 318 
Gin Arg Leu Thr Pro Val Gin Val He Val Gly Asn Pro Pro Tyr Ser 
1015 1020 1025 

gtg ggg caa teg agt gcg aat gac aat aac gca aac etc aag tac ccc 323 
Val Gly Gin Ser Ser Ala Asn Asp Asn Asn Ala Asn Leu Lys Tyr Pro 
1030 1035 1040 1045 

act ctt gat cga cgt att gaa gat tct tat gcg aag tat teg acc gca 32£ 
Thr Leu Asp Arg Arg He Glu Asp Ser Tyr Ala Lys Tyr Ser Thr Ala 
1050 1055 1060 

aca aat aag aac tct ctg tac gac tec tat tta cgt get ttc egg tgg 33: 
Thr Asn Lys Asn Ser Leu Tyr Asp Ser Tyr Leu Arg Ala Phe Arg Trp 
1065 1070 1075 

gca aca gat cgt att cac aca caa ggg gtt gtt get ttt gtt tct aac 33' 
Ala Thr Asp Arg He His Thr Gin Gly Val Val Ala Phe Val Ser Asn 
1080 1085 1090 

aac ggt tgg gtt gac ggc aat acc get gat ggt gtg cgc eta agt ttg 34: 
Asn Gly Trp Val Asp Gly Asn Thr Ala Asp Gly Val Arg Leu Ser Leu 
1095 1100 1105 

gca cag gac ttc tec gag att tat gtt ttc aac ctt cgt ggc aat tec 34 
Ala Gin Asp Phe Ser Glu He Tyr Val Phe Asn Leu Arg Gly Asn Ser 
1110 1115 H20 1125 

cga aca ggt ggt gat ttg get aag cgc gag ggc ggc aac gtc ttt aat 35 
Arg Thr Gly Gly Asp Leu Ala Lys Arg Glu Gly Gly Asn Val Phe Asn 
1130 1135 H40 

gtc cgt gtg ggt act caa ate att gtt gee gtg aaa aac cca caa ttg 3 5 
Val Arg Val Gly Thr Gin He He Val Ala Val Lys Asn Pro Gin Leu 
1145 1150 1155 

tct ggt tgc agg att ctt tat aaa gat att ggt gac aat etc age gcg 3 6 
Ser Gly Cys Arg He Leu Tyr Lys Asp He Gly Asp Asn Leu Ser Ala 
1160 H65 1170 

gat gcg aag ttg aac gag att gec gtt gec aca att gag ggc get gag 3 6 
Asp Ala Lys Leu Asn Glu He Ala Val Ala Thr He Glu Gly Ala Glu 
1175 1180 1185 

tgg cag act att teg cct aat gaa tat gga gat tgg ate age cag cgc 
Trp Gin Thr lie Ser Pro Asn Glu Tyr Gly Asp Trp He Ser Gin Arg 
1190 H95 1200 1205 

tct gta gat ttt gat acc tgg cct gta etc ggt gat aag aaa aac aaa 
Ser Val Asp Phe Asp Thr Trp Pro Val Leu Gly Asp Lys Lys Asn Lys 
1210 1215 1220 

tct gca tta aag gtt ttt caa acc ttt tct get ggt eta aag act ggc 
Ser Ala Leu Lys Val Phe Gin Thr Phe Ser Ala Gly Leu Lys Thr Gly 
1225 1230 1235 

cgc gat gec tgg tgc tat ggg cca aca tct gcg cag gta aaa act aat 
Arg Asp Ala Trp Cys Tyr Gly Pro Thr Ser Ala Gin Val Lys Thr Asn 
12 40 1245 1250 



3715 



3763 



ate acc egg tta tta gaa acc 



tat gaa caa get cag caa egg ttt aat 
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Ile Thr Arg Leu Leu Glu Thr Tyr Glu Gin Ala Gin Gin Arg Phe Asn 
1255 1260 1265 

teg tgg gtt gtg gat aac gga gtg aca tct cct aag gaa get gac gtt 
Ser Trp Val Val Asp Asn Gly Val Thr Ser Pro Lys Glu Ala Asp Val 
1270 1275 1280 12E 

aat caa ttc ctt aag cag aac cct gat tta gcg gat age aag aaa ata 
Asn Gin Phe Leu Lys Gin Asn Pro Asp Leu Ala Asp Ser Lys Lys He 
1290 1295 1300 

tec tgg gat tec aat eta aaa atg tec ttg tea cgc ggt gat act ttt 
Ser Trp Asp Ser Asn Leu Lys Met Ser Leu Ser Arg Gly Asp Thr Phe 
1305 1310 1315 

tct ttt gat cca age age ate caa atg tec ttg tat cgt cca ttt ttc 
Ser Phe Asp Pro Ser Ser He Gin Met Ser Leu Tyr Arg Pro Phe Phe 
1320 1325 1330 

cct caa cag aca tac ttc cat gtt tea ttg aac cag cgt cga tac cag 
Pro Gin Gin Thr Tyr Phe His Val Ser Leu Asn Gin Arg Arg Tyr Gin 
1335 1340 1345 

tta ccg tea atg ttc ccg acc ccg gaa cat gac aac cag ggc ttt tat 
Leu Pro Ser Met Phe Pro Thr Pro Glu His Asp Asn Gin Gly Phe Tyr 
1350 1355 1360 13 

ate gtc aac cca ggt agt gee aag cca ttc tct acc ctt gca aca aat 
He Val Asn Pro Gly Ser Ala Lys Pro Phe Ser Thr Leu Ala Thr Asn 
1370 1375 1380 

eta ctt cca gat ctt get atg tgg ggt tct aac gee gga cag ttc ttt 
Leu Leu Pro Asp Leu Ala Met Trp Gly Ser Asn Ala Gly Gin Phe Phe 
1385 1390 1395 

acc cga tgg act tgg gaa ccc ate gaa act cga gaa ggc gaa tta gac 
Thr Arg Trp Thr Trp Glu Pro He Glu Thr Arg Glu Gly Glu Leu Asp 
1400 1405 1410 

ttc ggt aat gga ctt ttc tec aca acc cca aaa aag gga gtt gaa ggc 
Phe Gly Asn Gly Leu Phe Ser Thr Thr Pro Lys Lys Gly Val Glu Gly 
1415 1420 1425 

gag ate ctt gac ggt tac egg cgc gtc gat aac ate acc gac gag ate 
Glu He Leu Asp Gly Tyr Arg Arg Val Asp Asn He Thr Asp Glu He 
1430 1435 1440 1< 

tta aag etc tac caa tea age ttg ggt gag gat gtc acc aag gat gac 
Leu Lys Leu Tyr Gin Ser Ser Leu Gly Glu Asp Val Thr Lys Asp Asp 
1450 1455 1460 

ate ttc tac ttt gtt tat gca cag ttg cat gat cct gee tat cgt gag 
He Phe Tyr Phe Val Tyr Ala Gin Leu His Asp Pro Ala Tyr Arg Glu 
1465 1470 1475 

gee tat gcg get gat eta aag aag atg ctg cca cat att gaa acc cct 
Ala Tyr Ala Ala Asp Leu Lys Lys Met Leu Pro His He Glu Thr Pro 
1480 1485 1490 



act gat cgc gca cgc ttt gat cac ttt gtg aca gee ggc aag gaa ttg 
Thr Asp Arg Ala Arg Phe Asp His Phe Val Thr Ala Gly Lys Glu Leu 
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atg gat ctt cat ate aac tat gaa gat gtt gaa cca tgg gat gtg gag 4b; 
Met Asp Leu His He Asn Tyr Glu Asp Val Glu Pro Trp Asp Val Glu 
1510 1515 1520 1525 

gta aag gtc aaa gaa aaa get gat ccc acg gat cgt gag acc tgg cgt All 
Val Lys Val Lys Glu Lys Ala Asp Pro Thr Asp Arg Glu Thr Trp Arg 
1530 1535 1540 

gtt acc aag atg aag tgg get aag gtt cgt gat cca gag acc aag aaa 47' 
Val Thr Lys Met Lys Trp Ala Lys Val Arg Asp Pro Glu Thr Lys Lys 
1545 1550 1555 

ttg gtg gag gac cat acc acc ttg att tac aac age tea ate acc ate 48: 
Leu Val Glu Asp His Thr Thr Leu He Tyr Asn Ser Ser He Thr He 
1560 1565 1570 

age ggc ate ccc gaa gaa get gaa aac tat caa eta ggt tea cgt tct 48 
Ser Gly He Pro Glu Glu Ala Glu Asn Tyr Gin Leu Gly Ser Arg Ser 
1575 1580 1585 

gec ate gca tgg ctt att gac cgt tac cag gtg aag aaa gat aag gcg 49 
Ala He Ala Trp Leu He Asp Arg Tyr Gin Val Lys Lys Asp Lys Ala 
1590 1595 1600 1605 

tec ggc att gtt aat gat ccc aat gat tgg get gat gaa gtg ggt aac 49 
Ser Gly He Val Asn Asp Pro Asn Asp Trp Ala Asp Glu Val Gly Asn 
1610 1615 1620 

cct cgc tac att gtg gag ctg att get aag gtc acc cgc gtt gec gtt 
Pro Arg Tyr He Val Glu Leu He Ala Lys Val Thr Arg Val Ala Val 
1625 1630 1635 

gag acc atg aga att gta gag gag ctt tgagttttcc tactgeaget 
Glu Thr Met Arg He Val Glu Glu Leu 
1640 1645 



5011 



<210> 32 
<211> 1646 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Met Glu Cys Met Ser Thr He Thr Asp Ala Val Ser Ala Leu Arg Thr 
15 10 15 

Leu Pro Ser Gin Ser Ala Gin Gly Leu Ala Phe Glu Lys Leu Met Val 
20 25 30 

Asn Phe He Lys Ser Asp Pro Thr Leu Ser Thr Glu Phe Asp Glu Val 
35 40 45 

His Arg Trp Val Asp Trp Pro Tyr Asn Gly Gly Thr Met Asp Thr Gly 
50 55 60 

He Asp Leu Val Ala Tyr Asn Lys Asp Asp Asp Ala Tyr Thr Ala He 
65 70 75 80 
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Gln Cys Lys Phe Tyr Leu Pro Thr Thr Ser Leu Ala Lys Gly Gin Leu 
85 90 95 

Asp Ser Phe Phe Glu Ala Ser Gly Arg Thr Phe Glu Thr Pro Glu Gly 
100 105 HO 

Thr Arg Ser Phe Ser Asn Arg Leu Val He Ser Thr Thr Asp Lys Trp 
115 120 125 

Ser Ser Asn Ala Glu Lys Met Leu Glu Asn Gin Thr He Pro Thr Asn 
130 135 140 

Arg He Gly Leu Ser Ala He Ala Glu Ser Pro He Asp Trp Asp He 
145 150 155 160 

Ala Tyr Pro Gly Ser Glu Leu Thr He Asn Leu Gin Leu Lys Glu Pro 
165 170 175 

Tvr Ser Pro Arg Pro His Gin Gin Thr Ala He Glu Lys Ala He Glu 
180 185 190 

Gly Phe Gin Thr His Asp Arg Gly Lys Leu He Met Ala Cys Gly Thr 
195 200 205 

Gly Lys Thr Phe Thr Ala Leu Arg Leu Ser Glu Glu Val Ala Arg Leu 
210 215 220 

Asn Gly Asn Lys Ala Arg He Leu Phe Leu Val Pro Ser He Ser Leu 
225 230 235 240 

Leu Ser Gin Thr Leu Lys Glu Trp Thr Ala Gin Lys Thr Met Asp Leu 
245 250 255 

Arg Pro Val Ala Val Cys Ser Asp Ser Lys Val Ser Lys Ala Ala Glu 
260 265 270 

Asp He Ala Ala Tyr Asp Leu Glu Val Pro Val Ser Thr Asp Gly Ala 
275 280 285 

Leu He Ala Glu Lys Leu Glu His Arg Lys Arg Ala Ala Gly Leu Thr 
290 295 300 

Val Val Phe Ser Thr Tyr Gin Ser Leu Pro Ala Val His Ala Ala Gin 
305 310 315 320 

Glu Ala Gly Ala Glu Pro Phe Asp Leu Val He Cys Asp Glu Ala His 
325 330 335 

Arg Thr Thr Gly He Thr Leu Ala Gly Glu Asp Pro Ser Asn Phe Thr 
340 345 350 

Arg He His Asp Ala Ser Tyr He Lys Ala Ala Lys Arg Leu Tyr Met 
355 360 365 

Thr Ala Thr Pro Arg Leu Phe Asp Asp Ser Val Lys Gly Lys Ala Ala 
370 375 380 

Asp His Ser Ala Glu Val Ser Ser Met Asp Asp Glu Ala He Tyr Gly 
385 390 395 400 
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Pro Glu Phe His Arg Leu Gly Phe Gly Glu Ala Val Glu Lys Gly Leu 
405 410 415 

Leu Thr Asp Tyr Lys Val Val Val Met Thr Val Asp Glu Gin Val Ala 
420 425 430 

Ala Ser Ala Leu Thr Val Leu Gly Ser Thr Pro Gly Glu Glu Leu Thr 
435 440 445 

Leu Asp Met Thr Ser Ala He He Gly Ala Trp Asn Gly Leu Ala Lys 
450 455 460 

Arg Ser Gly Lys Glu Gin Asp Thr Lys Thr Gly Phe Ser Ser Ser Asp 
465 470 475 480 

Ala Ala Met Glu Arg Ala Val Ala Phe Ala Arg Asp He Lys Thr Ser 
485 490 495 

Gin Gin He Ala Glu Ser Phe Pro Arg Val Val Asn Ala Tyr Thr Thr 
500 505 510 

Glu Leu Glu Val Lys Asn Asp Asp Val Asp Glu His Asn Leu Asn Leu 
515 520 525 

Ser Val Ala Cys Gin His Val Asp Gly Ser Met Asn Ala Leu Glu Arg 
530 535 540 

Asn Ser Arg Leu Thr Trp Leu Lys Ala Pro Thr Gin Ser Met Glu Thr 
545 550 555 560 

Lys He Leu Thr Asn Ala Arg Cys Leu Ser Glu Gly Val Asp Val Pro 
565 570 575 

Ala Leu Asp Ser Val He Phe Phe Asn Pro Arg Asn Ser Met Val Asp 
580 585 590 

Val Val Gin Ser Val Gly Arg Val Met Arg Lys Ser Pro Gly Lys Asn 
595 600 605 

Tyr Gly Tyr He He Leu Pro Val Ala Val Pro Pro Gly Val Ala Pro 
610 615 620 

Ser Ala Ala Leu Asn Asp Ser Arg Arg Phe Lys Val Val Trp Gin Val 
625 630 635 640 

Leu Asn Ala Leu Arg Ala His Asp Asp Arg Phe Asn Ala Met Val Asn 
645 650 655 

Ser He Ala Leu Asn Glu Gly Asn He Lys Asp Leu Pro Val Glu Thr 
660 665 670 

Glu His Thr Gly Pro Thr Ser Lys Asp Arg Asp Asn Ala Pro Tyr Asp 
675 680 685 

Ser Ala Glu Ser Ala Thr Gin Tyr Val Leu Phe Ser Leu Glu Gin Trp 
690 695 700 

Gin Glu Ala He Tyr Thr Lys Leu Val Asp Lys Val Gly Thr Arg Thr 
705 710 715 720 



Tyr Trp 



Glu Asp Trp Ala Asp Asp Val Ala Asp lie Ala Gin Ala Gin 



BGI-130CP 



-50- 



Ile Thr Arg lie Lys Ala Leu Leu Asp Asn Ala Ser Pro Thr He Lys 
740 745 750 

Glu Glu Phe Glu Arg Phe Val Glu Gly Leu Arg Gly Asn Leu Asn Glu 
755 760 765 

Ser He Ser Asp Asp Glu Ala He Ser Met Leu Ser Gin His Leu He 
770 775 780 

Thr Ala Pro Val Phe Asp Ala Leu Phe Ala Glu Ser Ser Phe Ala Lys 
785 790 795 800 

Gin Asn Pro Val Ser Gin Val Met Gin Arg Met Ala Asp Ala Leu Asn 
805 810 815 

Ser Ala Glu Leu Asn Ser Glu Thr Glu Lys Leu Glu Lys Phe Tyr Asp 
820 825 830 

Ser Val Arg He Arg Ala Ala Glu Val Ser Ser Ala Ala Gly Lys Gin 
835 840 845 

Ala Val He Lys Asp Leu Tyr Glu Arg Phe Phe Lys Lys Ala Phe Lys 
850 855 860 

Lys Gin Ser Glu Ala Leu Gly He Val Tyr Thr Pro Val Glu He Val 
865 870 875 880 

Asp Phe He Leu Arg Ala Ala Asp Asp Val Ser Lys Lys His Phe Gly 
885 890 895 

Arg Gly Leu Ser Asp Lys Asp Val His Val Leu Asp Pro Phe Thr Gly 
900 905 910 

Thr Gly Thr Phe Met Val Arg Leu Leu Gin Ser Gly Leu He Lys Pro 
915 920 925 

Glu Asp Leu Ala Arg Lys Tyr Ala Asn Glu Leu His Ala Thr Glu He 
930 935 940 

Met Leu Leu Ala Tyr Tyr Val Ala Ala Val Asn He Glu Thr Thr Tyr 
945 950 955 960 

Phe Gly Leu Glu Gly Glu Arg Ala Leu Arg Asn Gly Glu Asp Ala Pro 
965 970 975 

Val Tyr Glu Pro Phe Asp Gly He Val Leu Gly Asp Thr Phe Gin Met 
980 985 990 

Tyr Glu Asp Asp Asp Lys Leu Asp Leu Asp Val Phe Thr Ala Asn Asn 
995 1000 1005 

Asp Arg Met Glu Arg Gin Arg Leu Thr Pro Val Gin Val He Val Gly 
1010 1015 1020 

Asn Pro Pro Tyr Ser Val Gly Gin Ser Ser Ala Asn Asp Asn Asn Ala 
1025 1030 1035 1040 

Asn. Leu Lys Tyr Pro Thr Leu Asp Arg Arg He Glu Asp Ser Tyr Ala 
1045 1050 1055 
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Lys Tyr Ser Thr Ala Thr Asn Lys Asn Ser Leu Tyr Asp Ser Tyr Leu 
1060 1065 1070 

Arg Ala Phe Arg Trp Ala Thr Asp Arg He His Thr Gin Gly Val Val 
1075 1080 1085 

Ala Phe Val Ser Asn Asn Gly Trp Val Asp Gly Asn Thr Ala Asp Gly 
1090 1095 1100 

Val Arg Leu Ser Leu Ala Gin Asp Phe Ser Glu He Tyr Val Phe Asn 
1105 1110 1H5 ll 20 

Leu Arg Gly Asn Ser Arg Thr Gly Gly Asp Leu Ala Lys Arg Glu Gly 
1125 H30 1135 

Gly Asn Val Phe Asn Val Arg Val Gly Thr Gin He He Val Ala Val 
1140 1145 1150 

Lys Asn Pro Gin Leu Ser Gly Cys Arg He Leu Tyr Lys Asp He Gly 
1155 1160 1165 

Asp Asn Leu Ser Ala Asp Ala Lys Leu Asn Glu He Ala Val Ala Thr 
1170 1175 H80 

He Glu Gly Ala Glu Trp Gin Thr He Ser Pro Asn Glu Tyr Gly Asp 
1185 1190 1195 1200 

Trp He Ser Gin Arg Ser Val Asp Phe Asp Thr Trp Pro Val Leu Gly 
1205 1210 1215 

Asp Lys Lys Asn Lys Ser Ala Leu Lys Val Phe Gin Thr Phe Ser Ala 
1220 1225 1230 

Gly Leu Lys Thr Gly Arg Asp Ala Trp Cys Tyr Gly Pro Thr Ser Ala 
1235 1240 1245 

Gin Val Lys Thr Asn He Thr Arg Leu Leu Glu Thr Tyr Glu Gin Ala 
1250 1255 1260 

Gin Gin Arg Phe Asn Ser Trp Val Val Asp Asn Gly Val Thr Ser Pro 
1265 1270 1275 1280 

Lys Glu Ala Asp Val Asn Gin Phe Leu Lys Gin Asn Pro Asp Leu Ala 
1285 1290 1295 

Asp Ser Lys Lys He Ser Trp Asp Ser Asn Leu Lys Met Ser Leu Ser 
1300 1305 1310 

Arg Gly Asp Thr Phe Ser Phe Asp Pro Ser Ser He Gin Met Ser Leu 
1315 1320 1325 

Tyr Arg Pro Phe Phe Pro Gin Gin Thr Tyr Phe His Val Ser Leu Asn 
1330 1335 1340 

Gin Arg Arg Tyr Gin Leu Pro Ser Met Phe Pro Thr Pro Glu His Asp 
1345 1350 1355 1360 

Asn Gin Gly Phe Tyr He Val Asn Pro Gly Ser Ala Lys Pro Phe Ser 
1365 1370 1375 
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Thr Leu Ala Thr Asn Leu Leu Pro Asp Leu Ala Met Trp Gly Ser Asn 
1380 1385 1390 

Ala Gly Gin Phe Phe Thr Arg Trp Thr Trp Glu Pro He Glu Thr Arg 
1395 1400 1405 

Glu Gly Glu Leu Asp Phe Gly Asn Gly Leu Phe Ser Thr Thr Pro Lys 
1410 1415 1420 

Lys Gly Val Glu Gly Glu He Leu Asp Gly Tyr Arg Arg Val Asp Asn 
!425 1430 1435 1440 

He Thr Asp Glu He Leu Lys Leu Tyr Gin Ser Ser Leu Gly Glu Asp 
1445 1450 1455 

Val Thr Lys Asp Asp He Phe Tyr Phe Val Tyr Ala Gin Leu His Asp 
1460 1465 1470 

Pro Ala Tyr Arg Glu Ala Tyr Ala Ala Asp Leu Lys Lys Met Leu Pro 
1475 1480 1485 

His He Glu Thr Pro Thr Asp Arg Ala Arg Phe Asp His Phe Val Thr 
1490 1495 1500 

Ala Gly Lys Glu Leu Met Asp Leu His He Asn Tyr Glu Asp Val Glu 
1505 1510 1515 1520 

Pro Trp Asp Val Glu Val Lys Val Lys Glu Lys Ala Asp Pro Thr Asp 
1525 1530 1535 

Arg Glu Thr Trp Arg Val Thr Lys Met Lys Trp Ala Lys Val Arg Asp 
1540 1545 1550 

Pro Glu Thr Lys Lys Leu Val Glu Asp His Thr Thr Leu He Tyr Asn 
1555 1560 1565 

Ser Ser He Thr He Ser Gly He Pro Glu Glu Ala Glu Asn Tyr Gin 
1570 1575 1580 

Leu Gly Ser Arg Ser Ala He Ala Trp Leu He Asp Arg Tyr Gin Val 
1585 1590 1595 1600 

Lys Lys Asp Lys Ala Ser Gly He Val Asn Asp Pro Asn Asp Trp Ala 
1605 1610 1615 

Asp Glu Val Gly Asn Pro Arg Tyr He Val Glu Leu He Ala Lys Val 
1620 1625 1630 

Thr Arg Val Ala Val Glu Thr Met Arg He Val Glu Glu Leu 
1635 1640 1645 



<210> 33 
<211> 2387 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (2364) 

<223> FRXA01772 
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<400> 33 

ttt aaa aag gcc ttt aaa aag caa tct gaa get eta ggt att gtc tat 

Phe Lys Lys Ala Phe Lys Lys Gin Ser Glu Ala Leu Gly lie Val Tyr 

15 10 15 

acc cct gtt gag ate gtg gac ttt att ctg cga get gcc gat gat gtg 

Thr Pro Val Glu lie Val Asp Phe lie Leu Arg Ala Ala Asp Asp Val 



tec aag aag cat ttt ggt cgt ggc tta age gat aaa gat gtc cat gtt 
Ser Lys Lys His Phe Gly Arg Gly Leu Ser Asp Lys Asp Val His Val 
35 40 45 

ctt gat cct ttc acc ggt acg ggt act ttt atg gtg cgt tta ttg cag 
Leu Asp Pro Phe Thr Gly Thr Gly Thr Phe Met Val Arg Leu Leu Gin 
50 55 60 

tea ggt eta att aag cct gaa gat ttg gcc cgt aaa tat gcc aat gag 
Ser Gly Leu lie Lys Pro Glu Asp Leu Ala Arg Lys Tyr Ala Asn Glu 
65 70 75 80 

ctg cac get act gag ate atg ttg ctt gcc tat tat gtt gcg gcc gtt 
Leu His Ala Thr Glu lie Met Leu Leu Ala Tyr Tyr Val Ala Ala Val 
85 90 95 

aac att gag acc act tat ttt ggt etc gag gga gag cgt get ctg cgt 
Asn He Glu Thr Thr Tyr Phe Gly Leu Glu Gly Glu Arg Ala Leu Arg 
100 105 110 

aat ggt gaa gat gcg ccg gtc tat gag ccg ttt gat ggc att gtg ttg 
Asn Gly Glu Asp Ala Pro Val Tyr Glu Pro Phe Asp Gly He Val Leu 
115 120 125 

ggt gat acc ttc cag atg tat gaa gac gat gac aaa etc gat eta gat 
Gly Asp Thr Phe Gin Met Tyr Glu Asp Asp Asp Lys Leu Asp Leu Asp 
130 135 140 

gtt ttt act get aac aat gac cgt atg gag cgt cag aga ctt act cct 
Val Phe Thr Ala Asn Asn Asp Arg Met Glu Arg Gin Arg Leu Thr Pro 
145 150 155 160 

gta cag gtt att gtg ggt aac ccg cct tac tct gtg ggg caa teg agt 
Val Gin Val He Val Gly Asn Pro Pro Tyr Ser Val Gly Gin Ser Ser 
165 170 175 

gcg aat gac aat aac gca aac etc aag tac ccc act ctt gat cga cgt 
Ala Asn Asp Asn Asn Ala Asn Leu Lys Tyr Pro Thr Leu Asp Arg Arg 
180 185 190 

att gaa gat tct tat gcg aag tat teg acc gca aca aat aag aac tct 
He Glu Asp Ser Tyr Ala Lys Tyr Ser Thr Ala Thr Asn Lys Asn Ser 
195 200 205 

ctg tac gac tec tat tta cgt get ttc egg tgg gca aca gat cgt att 
Leu Tyr Asp Ser Tyr Leu Arg Ala Phe Arg Trp Ala Thr Asp Arg He 
210 215 220 

cac aca caa ggg gtt gtt get ttt gtt tct aac aac ggt tgg gtt gac 
His Thr Gin Gly Val Val Ala Phe Val Ser Asn Asn Gly Trp Val Asp 
225 230 235 240 
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ggc aat acc get gat ggt gtg cgc eta agt ttg gca cag gac ttc tec 
Gly Asn Thr Ala Asp Gly Val Arg Leu Ser Leu Ala Gin Asp Phe Ser 
245 250 255 

gag att tat gtt ttc aac ctt cgt ggc aat tec cga aca ggt ggt gat 
Glu lie Tyr Val Phe Asn Leu Arg Gly Asn Ser Arg Thr Gly Gly Asp 
260 265 270 

ttg get aag cgc gag ggc ggc aac gtc ttt aat gtc cgt gtg ggt act 
Leu Ala Lys Arg Glu Gly Gly Asn Val Phe Asn Val Arg Val Gly Thr 
275 280 285 

caa ate att gtt gec gtg aaa aac cca caa ttg tct ggt tgc agg att 
Gin He He Val Ala Val Lys Asn Pro Gin Leu Ser Gly Cys Arg lie 
290 295 300 

ctt tat aaa gat att ggt gac aat etc age gcg gat gcg aag ttg aac 
Leu Tyr Lys Asp He Gly Asp Asn Leu Ser Ala Asp Ala Lys Leu Asn 
305 310 315 320 

gag att gec gtt gec aca att gag ggc get gag tgg cag act att teg 
Glu He Ala Val Ala Thr He Glu Gly Ala Glu Trp Gin Thr He Ser 
325 330 335 

cct aat gaa tat gga gat tgg ate age cag cgc tct gta gat ttt gat 
Pro Asn Glu Tyr Gly Asp Trp He Ser Gin Arg Ser Val Asp Phe Asp 
340 345 350 

acc tgg cct gta etc ggt gat aag aaa aac aaa tct gca tta aag gtt 
Thr Trp Pro Val Leu Gly Asp Lys Lys Asn Lys Ser Ala Leu Lys Val 
355 360 365 

ttt caa acc ttt tct get ggt eta aag act ggc cgc gat gee tgg tgc 
Phe Gin Thr Phe Ser Ala Gly Leu Lys Thr Gly Arg Asp Ala Trp Cys 
370 375 380 

tat ggg cca aca tct gcg cag gta aaa act aat ate acc egg tta tta 
Tyr Gly Pro Thr Ser Ala Gin Val Lys Thr Asn He Thr Arg Leu Leu 
385 390 395 400 

gaa acc tat gaa caa get cag caa egg ttt aat teg tgg gtt gtg gat 
Glu Thr Tyr Glu Gin Ala Gin Gin Arg Phe Asn Ser Trp Val Val Asp 
405 410 415 

aac gga gtg aca tct cct aag gaa get gac gtt aat caa ttc ctt aag 
Asn Gly Val Thr Ser Pro Lys Glu Ala Asp Val Asn Gin Phe Leu Lys 
420 425 430 

cag aac cct gat tta gcg gat age aag aaa ata tec tgg gat tec aat 
Gin Asn Pro Asp Leu Ala Asp Ser Lys Lys He Ser Trp Asp Ser Asn 
435 440 445 

eta aaa atg tec ttg tea cgc ggt gat act ttt tct ttt gat cca age 
Leu Lys Met Ser Leu Ser Arg Gly Asp Thr Phe Ser Phe Asp Pro Ser 
450 455 460 

age ate caa atg tec ttg tat cgt cca ttt ttc cct caa cag aca tac 
Ser He Gin Met Ser Leu Tyr Arg Pro Phe Phe Pro Gin Gin Thr Tyr 
465 470 475 480 
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ttc cat gtt tea ttg aac cag cgt cga tac cag tta ccg tea atg ttc 
Phe His Val Ser Leu Asn Gin Arg Arg Tyr Gin Leu Pro Ser Met Phe 
485 490 495 

ccg acc ccg gaa cat gac aac cag ggc ttt tat ate gtc aac cca ggt 
Pro Thr Pro Glu His Asp Asn Gin Gly Phe Tyr He Val Asn Pro Gly 
500 505 510 

agt gec aag cca ttc tct acc ctt gca aca aat eta ctt cca gat ctt 
Ser Ala Lys Pro Phe Ser Thr Leu Ala Thr Asn Leu Leu Pro Asp Leu 
515 520 525 

get atg tgg ggt tct aac gec gga cag ttc ttt acc cga tgg act tgg 
Ala Met Trp Gly Ser Asn Ala Gly Gin Phe Phe Thr Arg Trp Thr Trp 
530 535 540 

gaa ccc ate gaa act cga gaa ggc gaa tta gac ttc ggt aat gga ctt 
Glu Pro He Glu Thr Arg Glu Gly Glu Leu Asp Phe Gly Asn Gly Leu 
545 550 555 560 

ttc tec aca acc cca aaa aag gga gtt gaa ggc gag ate ctt gac ggt 
Phe Ser Thr Thr Pro Lys Lys Gly Val Glu Gly Glu lie Leu Asp Gly 
565 570 575 

tac egg cgc gtc gat aac ate acc gac gag ate tta aag etc tac caa 
Tyr Arg Arg Val Asp Asn He Thr Asp Glu He Leu Lys Leu Tyr Gin 
580 585 590 

tea age ttg ggt gag gat gtc acc aag gat gac ate ttc tac ttt gtt 
Ser Ser Leu Gly Glu Asp Val Thr Lys Asp Asp He Phe Tyr Phe Val 
595 600 605 

tat gca cag ttg cat gat cct gec tat cgt gag gec tat gcg get gat 
Tyr Ala Gin Leu His Asp Pro Ala Tyr Arg Glu Ala Tyr Ala Ala Asp 
610 615 620 

eta aag aag atg ctg cca cat att gaa acc cct act gat cgc gca cgc 
Leu Lys Lys Met Leu Pro His He Glu Thr Pro Thr Asp Arg Ala Arg 
625 630 635 640 

ttt gat cac ttt gtg aca gec ggc aag gaa ttg atg gat ctt cat ate 
Phe Asp His Phe Val Thr Ala Gly Lys Glu Leu Met Asp Leu His He 
645 650 655 

aac tat gaa gat gtt gaa cca tgg gat gtg gag gta aag gtc aaa gaa 
Asn Tyr Glu Asp Val Glu Pro Trp Asp Val Glu Val Lys Val Lys Glu 
660 665 670 

aaa get gat ccc acg gat cgt gag acc tgg cgt gtt acc aag atg aag 
Lys Ala Asp Pro Thr Asp Arg Glu Thr Trp Arg Val Thr Lys Met Lys 
675 680 685 

tgg get aag gtt cgt gat cca gag acc aag aaa ttg gtg gag gac cat 
Trp Ala Lys Val Arg Asp Pro Glu Thr Lys Lys Leu Val Glu Asp His 
690 695 700 

acc acc ttg att tac aac age tea ate acc ate age ggc ate ccc gaa 
Thr Thr Leu He Tyr Asn Ser Ser He Thr He Ser Gly He Pro Glu 
705 710 715 720 

gaa get gaa aac tat caa eta ggt tea cgt tct gec ate gca tgg ctt 
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Glu Ala Glu Asn Tyr Gin Leu Gly Ser Arg Ser Ala lie Ala Trp Leu 
725 730 735 

att gac cgt tac cag gtg aag aaa gat aag gcg tec ggc att gtt aat 
lie Asp Arg Tyr Gin Val Lys Lys Asp Lys Ala Ser Gly lie Val Asn 
740 745 750 

gat ccc aat gat tgg get gat gaa gtg ggt aac cct cgc tac att gtg 
Asp Pro Asn Asp Trp Ala Asp Glu Val Gly Asn Pro Arg Tyr He Val 
755 760 765 

gag ctg att get aag gtc acc cgc gtt gec gtt gag acc atg aga att 
111 Leu lie Ala Lys Val Thr Arg Val Ala Val Glu Thr Met Arg He 



Glu 

770 775 

gta gag gag ctt tgagttttcc tactgeaget tec 

Val Glu Glu Leu 

785 



<210> 34 
<211> 788 
<212> PRT 

<213> Corynebacterium glutamicum 

Phe°Lys 4 Lys Ala Phe Lys Lys Gin Ser Glu Ala Leu Gly He Val Tyr 
1 5 10 15 

Thr Pro Val Glu He Val Asp Phe He Leu Arg Ala Ala Asp Asp Val 
20 25 30 

Ser Lys Lys His Phe Gly Arg Gly Leu Ser Asp Lys Asp Val His Val 
35 40 45 

Leu Asp Pro Phe Thr Gly Thr Gly Thr Phe Met Val Arg Leu Leu Gin 
50 55 60 

Ser Gly Leu He Lys Pro Glu Asp Leu Ala Arg Lys Tyr Ala Asn Glu 
55 70 75 80 

Leu His Ala Thr Glu He Met Leu Leu Ala Tyr Tyr Val Ala Ala Val 
85 90 95 

Asn He Glu Thr Thr Tyr Phe Gly Leu Glu Gly Glu Arg Ala Leu Arg 
100 105 HO 

Asn Gly Glu Asp Ala Pro Val Tyr Glu Pro Phe Asp Gly He Val Leu 
115 120 125 

Glv asp Thr Phe Gin Met Tyr Glu Asp Asp Asp Lys Leu Asp Leu Asp 
130 135 140 

Val Phe Thr Ala Asn Asn Asp Arg Met Glu Arg Gin Arg Leu Thr Pro 
145 150 155 ISO 

Val Gin Val He Val Gly Asn Pro Pro Tyr Ser Val Gly Gin Ser Ser 
165 170 175 

Ala Asn Asp Asn Asn Ala Asn Leu Lys Tyr Pro Thr Leu Asp Arg Arg 

-ion 1RS 190 



180 
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Ile Glu Asp Ser Tyr Ala Lys Tyr Ser Thr Ala Thr Asn Lys Asn Ser 
195 200 205 

Leu Tyr Asp Ser Tyr Leu Arg Ala Phe Arg Trp Ala Thr Asp Arg He 
210 215 220 

His Thr Gin Gly Val Val Ala Phe Val Ser Asn Asn Gly Trp Val Asp 
225 230 235 240 

Gly Asn Thr Ala Asp Gly Val Arg Leu Ser Leu Ala Gin Asp Phe Ser 
245 250 255 

Glu He Tyr Val Phe Asn Leu Arg Gly Asn Ser Arg Thr Gly Gly Asp 
260 265 270 

Leu Ala Lys Arg Glu Gly Gly Asn Val Phe Asn Val Arg Val Gly Thr 
275 280 285 

Gin He He Val Ala Val Lys Asn Pro Gin Leu Ser Gly Cys Arg He 
290 295 300 

Leu Tyr Lys Asp He Gly Asp Asn Leu Ser Ala Asp Ala Lys Leu Asn 
305 310 315 320 

Glu He Ala Val Ala Thr He Glu Gly Ala Glu Trp Gin Thr He Ser 
325 330 335 

Pro Asn Glu Tyr Gly Asp Trp He Ser Gin Arg Ser Val Asp Phe Asp 
340 345 350 

Thr Trp Pro Val Leu Gly Asp Lys Lys Asn Lys Ser Ala Leu Lys Val 
355 360 365 

Phe Gin Thr Phe Ser Ala Gly Leu Lys Thr Gly Arg Asp Ala Trp Cys 
370 375 380 

Tyr Gly Pro Thr Ser Ala Gin Val Lys Thr Asn He Thr Arg Leu Leu 
385 390 395 400 

Glu Thr Tyr Glu Gin Ala Gin Gin Arg Phe Asn Ser Trp Val Val Asp 
405 410 415 

Asn Gly Val Thr Ser Pro Lys Glu Ala Asp Val Asn Gin Phe Leu Lys 
420 425 430 

Gin Asn Pro Asp Leu Ala Asp Ser Lys Lys lie Ser Trp Asp Ser Asn 
435 440 445 

Leu Lys Met Ser Leu Ser Arg Gly Asp Thr Phe Ser Phe Asp Pro Ser 
450 455 460 

Ser He Gin Met Ser Leu Tyr Arg Pro Phe Phe Pro Gin Gin Thr Tyr 
465 470 475 480 

Phe His Val Ser Leu Asn Gin Arg Arg Tyr Gin Leu Pro Ser Met Phe 
485 490 495 

Pro Thr Pro Glu His Asp Asn Gin Gly Phe Tyr He Val Asn Pro Gly 
500 505 510 
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Ser Ala Lys Pro Phe Ser Thr Leu Ala Thr Asn Leu Leu Pro Asp Leu 
515 520 525 

Ala Met Trp Gly Ser Asn Ala Gly Gin Phe Phe Thr Arg Trp Thr Trp 
530 535 540 

Glu Pro He Glu Thr Arg Glu Gly Glu Leu Asp Phe Gly Asn Gly Leu 
545 550 555 560 

Phe Ser Thr Thr Pro Lys Lys Gly Val Glu Gly Glu He Leu Asp Gly 
565 570 575 

Tyr Arg Arg Val Asp Asn He Thr Asp Glu He Leu Lys Leu Tyr Gin 
580 585 590 

Ser Ser Leu Gly Glu Asp Val Thr Lys Asp Asp He Phe Tyr Phe Val 
595 600 605 

Tyr Ala Gin Leu His Asp Pro Ala Tyr Arg Glu Ala Tyr Ala Ala Asp 
610 615 620 

Leu Lys Lys Met Leu Pro His He Glu Thr Pro Thr Asp Arg Ala Arg 
625 630 635 640 

Phe Asp His Phe Val Thr Ala Gly Lys Glu Leu Met Asp Leu His He 
645 650 655 

Asn Tyr Glu Asp Val Glu Pro Trp Asp Val Glu Val Lys Val Lys Glu 
660 665 670 

Lys Ala Asp Pro Thr Asp Arg Glu Thr Trp Arg Val Thr Lys Met Lys 
675 680 685 

Trp Ala Lys Val Arg Asp Pro Glu Thr Lys Lys Leu Val Glu Asp His 
690 695 700 

Thr Thr Leu He Tyr Asn Ser Ser He Thr He Ser Gly He Pro Glu 
705 710 715 720 

Glu Ala Glu Asn Tyr Gin Leu Gly Ser Arg Ser Ala He Ala Trp Leu 
725 730 735 

He Asp Arg Tyr Gin Val Lys Lys Asp Lys Ala Ser Gly He Val Asn 
740 745 750 

Asp Pro Asn Asp Trp Ala Asp Glu Val Gly Asn Pro Arg Tyr He Val 
755 760 765 

Glu Leu He Ala Lys Val Thr Arg Val Ala Val Glu Thr Met Arg He 
770 775 780 

Val Glu Glu Leu 
785 



<210> 35 
<211> 4923 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (4900) 
<223> RXA02363 



<400> 35 cn 
ttcctcgtct cacaggattt gacctggtga gtgccgaagc gaaagtgctc agcgcaataa faU 

acaacaacaa tataatccca actgcaattt aaggatcact atg tec aac gca cct 115 

Met Ser Asn Ala Pro 
1 5 

aaa aag age ttt tea gac ttc ttt tec cca eta gca acc gaa act gaa 163 
Lys Lys Ser Phe Ser Asp Phe Phe Ser Pro Leu Ala Thr Glu Thr Glu 



aca act att acg etc teg gca att gag gta gag aaa gtc aat gec aag 
Thr Thr He Thr Leu Ser Ala He Glu Val Glu Lys Val Asn Ala Lys 



act gaa gtc act cga aat att gat cca gtc gaa gca gca gaa caa ate 
Thr Glu Val Thr Arg Asn He Asp Pro Val Glu Ala Ala Glu Gin He 
40 45 50 

age cgc gac tac cgc cgc tac ctg aaa aca ctt att age ccc agt aat 
Ser Arg Asp Tyr Arg Arg Tyr Leu Lys Thr Leu He Ser Pro Ser Asn 
55 60 65 

aag aca att gcg gca gaa ttc aac cga gag att gat gag tec gaa aac 
Lys Thr He Ala Ala Glu Phe Asn Arg Glu He Asp Glu Ser Glu Asn 



211 



355 



ctt gtc tac gga cca att ttg cag ctg act ccg cct tat gca cca ggt 403 
Leu Val Tyr Gly Pro He Leu Gin Leu Thr Pro Pro Tyr Ala Pro Gly 
on 95 100 



aag tec cct get caa tta att gat gag gga gtc ctt tct cca aac ttc 
Lys Ser Pro Ala Gin Leu He Asp Glu Gly Val Leu Ser Pro Asn Phe 
105 HO 115 

tea cgt etc gat gee gca eta ccc aaa gat cgc ccg ctt tat cag cat 
Ser Arg Leu Asp Ala Ala Leu Pro Lys Asp Arg Pro Leu Tyr Gin His 
120 125 130 

cag gaa gac get ctg cga aaa ate get agt ggc cga aac tta ate gtt 
Gin Glu Asp Ala Leu Arg Lys He Ala Ser Gly Arg Asn Leu He Val 
135 140 145 

tea acc ggt aca gga tct gga aaa aca gag tct ttc etc ate ccg ate 
Ser Thr Gly Thr Gly Ser Gly Lys Thr Glu Ser Phe Leu He Pro He 
150 155 160 165 

ttt gac caa ctg etc cgc caa caa caa gee ggt gag tta aat cct ggt 
Phe Asp Gin Leu Leu Arg Gin Gin Gin Ala Gly Glu Leu Asn Pro Gly 
170 175 180 

gtc aga gca ttg ctt ctt tac cct atg aat get ctt gca aat gat cag 
Val Arg Ala Leu Leu Leu Tyr Pro Met Asn Ala Leu Ala Asn Asp Gin 
185 190 195 

gag aaa cgt etc cgc gaa tta ttg gca gac acc ccg gaa att act ttt 
Glu Lys Arg Leu Arg Glu Leu Leu Ala Asp Thr Pro Glu He Thr Phe 



451 



499 



691 
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ggt cga tac acc gga gat acc aaa cag acc cgt gaa gaa gcc gag aaa 
Gly Arg Tyr Thr Gly Asp Thr Lys Gin Thr Arg Glu Glu Ala Glu Lys 
215 220 225 

tac ttc aaa ctg att aat ggg cga aat gcg acc cct eta cct aat gag 
Tyr Phe Lys Leu He Asn Gly Arg Asn Ala Thr Pro Leu Pro Asn Glu 
230 235 240 245 

eta att age cgt gat gag atg cag gaa aat cca cct cat ate ttg etc 
Leu He Ser Arg Asp Glu Met Gin Glu Asn Pro Pro His He Leu Leu 
250 255 260 

acc aac tac gca atg ttg gaa tac etc ctg ctt cgt cct gca gac aac 
Thr Asn Tyr Ala Met Leu Glu Tyr Leu Leu Leu Arg Pro Ala Asp Asn 
265 270 275 

gca ttc ttc gat gat gca tat tec aat aat tgg aag ttc ctt gtt ctt 
Ala Phe Phe Asp Asp Ala Tyr Ser Asn Asn Trp Lys Phe Leu Val Leu 
280 285 290 

gat gaa get cat gtc tac gcc gga gca caa ggc act gaa gtc ggc atg 
Asp Glu Ala His Val Tyr Ala Gly Ala Gin Gly Thr Glu Val Gly Met 
295 300 305 

ctg atg agg cgc ctg aaa gat cgt gtc caa cga gga aat ccc etc cag 
Leu Met Arg Arg Leu Lys Asp Arg Val Gin Arg Gly Asn Pro Leu Gin 
310 315 320 325 

tgc ate get aca agt get tct ttg gaa gga act aaa gaa gcc ate atg 
Cys He Ala Thr Ser Ala Ser Leu Glu Gly Thr Lys Glu Ala He Met 
330 335 340 

acc ttt gga caa gac etc ttt ggt gaa cct ttt gag ttt gtc aac gaa 
Thr Phe Gly Gin Asp Leu Phe Gly Glu Pro Phe Glu Phe Val Asn Glu 
345 350 355 

gat ccc teg cgc cag gat ttg gta tec gcg cat egg aga aaa eta cca 
Asp Pro Ser Arg Gin Asp Leu Val Ser Ala His Arg Arg Lys Leu Pro 
360 365 370 

aaa acc ttt acg tgg tec eta cca gat gag etc ttt gac cag cct tta 
Lys Thr Phe Thr Trp Ser Leu Pro Asp Glu Leu Phe Asp Gin Pro Leu 
375 380 385 

gaa agt gat ggt ctt ttc caa gca eta caa gag cgc ggt gga gat caa 
Glu Ser Asp Gly Leu Phe Gin Ala Leu Gin Glu Arg Gly Gly Asp Gin 
390 395 400 405 

tac gaa gag etc tec aaa gaa gaa cac ate gta aaa etc cgc gaa eta 
Tyr Glu Glu Leu Ser Lys Glu Glu His He Val Lys Leu Arg Glu Leu 
410 415 420 

tec cag caa tea age act cga gtt gaa gac ate ggc aag ggt ctt tgg 
Ser Gin Gin Ser Ser Thr Arg Val Glu Asp He Gly Lys Gly Leu Trp 
425 430 435 

cca aat gtt act gat aaa gca tea atg cac cgc aca cat atg ctg gtg 
Pro Asn Val Thr Asp Lys Ala Ser Met His Arg Thr His Met Leu Val 
440 445 450 
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1555 



1747 



1795 



1843 



aat tta ggc agt ggc gtt eta tec cat gat gga gta cca get ctg tec 15 07 
Asn Leu Gly Ser Gly Val Leu Ser His Asp Gly Val Pro Ala Leu Ser 
455 460 465 

gcg cgt tat cac atg ttt gtc cgc gca gtt gaa ggc get ttt ctt ggg 
Ala Arg Tyr His Met Phe Val Arg Ala Val Glu Gly Ala Phe Leu Gly 
4 7 o 475 480 485 

tat aca gag caa gga aag cca ate gtg tec ttg gac egg caa gtg aca 1603 
Tyr Thr Glu Gin Gly Lys Pro lie Val Ser Leu Asp Arg Gin Val Thr 
490 495 500 

tta ggc gac aca get cga cca atg tat gaa atg ggt get tgc ate aaa 1651 
Leu Gly Asp Thr Ala Arg Pro Met Tyr Glu Met Gly Ala Cys He Lys 
505 510 515 

tgt gga acc gtt cat ate age gee cat aat gat tct ggt ttc ctt gtg 1699 
Cys Gly Thr Val His He Ser Ala His Asn Asp Ser Gly Phe Leu Val 
520 525 530 

cct cca gag aat tec tea aat ttc gac gaa caa cag etc aaa tgg gta 
Pro Pro Glu Asn Ser Ser Asn Phe Asp Glu Gin Gin Leu Lys Trp Val 
535 540 545 

gtc etc acc gat gat ttc gaa aca gca gac ate gac gaa gat gac eta 
Val Leu Thr Asp Asp Phe Glu Thr Ala Asp He Asp Glu Asp Asp Leu 
550 555 560 565 

gaa act gat get gac gag aac gtc aaa gtc ctt gag eta caa aaa tta 
Glu Thr Asp Ala Asp Glu Asn Val Lys Val Leu Glu Leu Gin Lys Leu 
570 575 580 

tgt acg gec tgc gga aaa eta aac gga aag aac tct ctt etc tgc tec 18 91 
Cys Thr Ala Cys Gly Lys Leu Asn Gly Lys Asn Ser Leu Leu Cys Ser 
585 590 595 

gga tgc tea tea cat cat gac cag ttt att gat gta aag ate ttg gaa 193 9 
Gly Cys Ser Ser His His Asp Gin Phe He Asp Val Lys He Leu Glu 
600 605 610 

ccc egg aat ggt age caa tta aca tgc act cga tgc ggt ggc cga gaa 1987 
Pro Arg Asn Gly Ser Gin Leu Thr Cys Thr Arg Cys Gly Gly Arg Glu 
615 620 625 

aag aac ctg att cga cga etc cga acc gat tea aat get gca cct tct 2035 
Lys Asn Leu He Arg Arg Leu Arg Thr Asp Ser Asn Ala Ala Pro Ser 
630 • 635 640 645 

gtc etc acc aca tea ttg ttc caa ctg ttg cca gaa tea get gat caa 2083 
Val Leu Thr Thr Ser Leu Phe Gin Leu Leu Pro Glu Ser Ala Asp Gin 
650 655 660 

gat aca tea cgc aag ate ggt get gga cgc aaa eta etc acg ttt tct 2131 
Asp Thr Ser Arg Lys He Gly Ala Gly Arg Lys Leu Leu Thr Phe Ser 
665 670 675 

gac tec cgc cag get gee get tac gca gca cca tat ttg caa gca agt 2179 
Asp Ser Arg Gin Ala Ala Ala Tyr Ala Ala Pro Tyr Leu Gin Ala Ser 
680 685 690 
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tac acc agg ttg eta gag cga aga ate etc att gag acc ctg egg gat 
Tyr Thr Arg Leu Leu Glu Arg Arg lie Leu lie Glu Thr Leu Arg Asp 
695 700 705 

gaa gaa ttt act gaa ggc gca tec att gaa cga tgg att tec cgc gca 
Glu Glu Phe Thr Glu Gly Ala Ser He Glu Arg Trp He Ser Arg Ala 
710 715 720 725 

agt gaa gtg gcg aaa aac aat cga gtc etc get aac aac ttg aac cca 
Ser Glu Val Ala Lys Asn Asn Arg Val Leu Ala Asn Asn Leu Asn Pro 
730 735 740 

cgc gaa aca eta gaa cag aca ggt aac tgg gta ttc gca gat ctt get 
Arg Glu Thr Leu Glu Gin Thr Gly Asn Trp Val Phe Ala Asp Leu Ala 
745 750 755 

teg aca gtc cga agt agt teg act gaa ggg ctt gga eta gee aaa att 
Ser Thr Val Arg Ser Ser Ser Thr Glu Gly Leu Gly Leu Ala Lys He 
760 765 770 

gaa ctg acc cct gag get ttg teg caa etc agt ttc aga aaa cca ctt 
Glu Leu Thr Pro Glu Ala Leu Ser Gin Leu Ser Phe Arg Lys Pro Leu 
775 780 785 

ggc gag atg ttt ggg gat ccg gat gec gec gac gee ttt ttt aat etc 
Gly Glu Met Phe Gly Asp Pro Asp Ala Ala Asp Ala Phe Phe Asn Leu 
790 795 800 805 

ttc get caa gaa ttc cgt cac aag ggc gca ate aat tgc cct gac tac 
Phe Ala Gin Glu Phe Arg His Lys Gly Ala He Asn Cys Pro Asp Tyr 
810 815 820 

gtc aat ctt gag gat gaa cgc ttt ggc cct cgt cgt ggg cag cac ttt 
Val Asn Leu Glu Asp Glu Arg Phe Gly Pro Arg Arg Gly Gin His Phe 



ttc acc aaa gat ggt gga aga aaa tea aca cga cgc etc tac tea tgg 
Phe Thr Lys Asp Gly Gly Arg Lys Ser Thr Arg Arg Leu Tyr Ser Trp 
840 845 850 

att ccg caa cga gga acc aac aat cgc aag gac ttc att aca aaa gtc 
He Pro Gin Arg Gly Thr Asn Asn Arg Lys Asp Phe He Thr Lys Val 
855 860 865 

ttg aac cgc ate gga caa gca ggt gac gaa ggt gaa aat att acg acg 
Leu Asn Arg He Gly Gin Ala Gly Asp Glu Gly Glu Asn He Thr Thr 
870 875 880 885 

ctt etc cat cac eta tgg aat gac tac act aat tec gaa att ttg aag 
Leu Leu His His Leu Trp Asn Asp Tyr Thr Asn Ser Glu He Leu Lys 
890 895 900 

gtc cca ggc gaa aag gee gaa ggc tac aca ctt aac tac aac tea ctg 
Val Pro Gly Glu Lys Ala Glu Gly Tyr Thr Leu Asn Tyr Asn Ser Leu 
905 910 915 

caa gta age cct gga aaa caa cat tec tgg tat gaa tgt gac act tgt 
Gin Val Ser Pro Gly Lys Gin His Ser Trp Tyr Glu Cys Asp Thr Cys 
920 925 930 



aga aat aca acg cca ttt aat gtt etc ggg ctg tgt cca cat ggg ttc 



2947 
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Arg Asn Thr Thr Pro Phe Asn Val Leu Gly Leu Cys Pro His Gly Phe 
935 940 945 

tgt aaa ggc aag eta aaa gaa ate gat act ttc tta ccg gag tat gec 295 
Cys Lys Gly Lys Leu Lys Glu lie Asp Thr Phe Leu Pro Glu Tyr Ala 
950 955 960 965 

acc aat cat tat egg aag ttg gca aca teg ctt gaa att ctt ccg ctt 30' 
Thr Asn His Tyr Arg Lys Leu Ala Thr Ser Leu Glu lie Leu Pro Leu 
970 975 980 

tea gec aaa gag cac act get caa tgg acg cca acg gag get gca gag 30! 
Ser Ala Lys Glu His Thr Ala Gin Trp Thr Pro Thr Glu Ala Ala Glu 
985 990 995 

gtt cag aaa gaa ttc ate gaa gga aaa ate aat gtc eta age tgt tct 31: 
Val Gin Lys Glu Phe lie Glu Gly Lys lie Asn Val Leu Ser Cys Ser 
1000 1005 1010 

act acg ttt gag ctt gga gtt gac gtt ggt gat ctg cag tea gta atg 31 
Thr Thr Phe Glu Leu Gly Val Asp Val Gly Asp Leu Gin Ser Val Met 
1015 1020 1025 

atg cgc aac gta ccg cca cgt acg get aac tat gtg caa cgt gcg gga 32 
Met Arg Asn Val Pro Pro Arg Thr Ala Asn Tyr Val Gin Arg Ala Gly 
1030 1035 1040 1045 

cgt gcg gga cgc cga tea ggt tea gca get ttt gtg ctt acc ttt get 32 
Arg Ala Gly Arg Arg Ser Gly Ser Ala Ala Phe Val Leu Thr Phe Ala 
1050 1055 1060 

aag cga tct tct cat gac ttg get gta ttt aag aac cca acc cag atg 33 
Lys Arg Ser Ser His Asp Leu Ala Val Phe Lys Asn Pro Thr Gin Met 
1065 1070 1075 

att gat ggc gaa atg aca gtg cca ttt ttg cac att aac aat gee cga 33 
lie Asp Gly Glu Met Thr Val Pro Phe Leu His lie Asn Asn Ala Arg 
1080 1085 1090 

ate gec cgt cgt cac acc tat tea ate get etc gec gca ttt ttc cga 34 
lie Ala Arg Arg His Thr Tyr Ser lie Ala Leu Ala Ala Phe Phe Arg 
1095 1100 1105 

gag cag get gec caa aat egg ttc tgg aaa aag gec gga gag ttc ttc 3^ 
Glu Gin Ala Ala Gin Asn Arg Phe Trp Lys Lys Ala Gly Glu Phe Phe 
1110 1115 1120 1125 

ctt ggc act gat gca get cca tac ctt agg cct get gtc gca gag caa 3 1 
Leu Gly Thr Asp Ala Ala Pro Tyr Leu Arg Pro Ala Val Ala Glu Gin 
1130 1135 1140 

gag gca acg gag ate etc gaa gag ttt etc tec cct gtt cct aat tac 3! 
Glu Ala Thr Glu lie Leu Glu Glu Phe Leu Ser Pro Val Pro Asn Tyr 
1145 1150 1155 

ate act gaa gee etc cgt cgc gta ttc cct gag tec ctg cat gag gat 3i 
lie Thr Glu Ala Leu Arg Arg Val Phe Pro Glu Ser Leu His Glu Asp 
1160 1165 1170 



ctg gat att gaa aat caa ggt tgg gtt aaa caa ttc ctt gaa att ttc 
Leu Asp lie Glu Asn Gin Gly Trp Val Lys Gin Phe Leu Glu lie Phe 



3667 
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gat aca act cgt cag gag ate tec gaa gat ttc caa acg ctt aaa aag 3 715 
Asp Thr Thr Arg Gin Glu lie Ser Glu Asp Phe Gin Thr Leu Lys Lys 
1190 1195 1200 1205 

atg caa ggg cga gcg ctg ggc agt gaa caa ggc aaa aag gca gat gec 37 63 
Met Gin Gly Arg Ala Leu Gly Ser Glu Gin Gly Lys Lys Ala Asp Ala 
1210 1215 1220 

ttc aaa cgc aca ate aca act ctg atg gac caa gat ctt ttg gga tac 3811 
Phe Lys Arg Thr He Thr Thr Leu Met Asp Gin Asp Leu Leu Gly Tyr 
1225 1230 1235 

ttg gec aag aag aac atg ctg ccc aag tac age ttc cct gtc gat aca 3859 
Leu Ala Lys Lys Asn Met Leu Pro Lys Tyr Ser Phe Pro Val Asp Thr 
1240 1245 1250 

gta gat ctt caa aca aac ttc agt gaa get gga aat aag gtg age ttg 3 907 
Val Asp Leu Gin Thr Asn Phe Ser Glu Ala Gly Asn Lys Val Ser Leu 
1255 1260 1265 

tea cga gat ctt cag eta gcg att acc gac tat get cct ggt gcg gag 3 955 
Ser Arg Asp Leu Gin Leu Ala He Thr Asp Tyr Ala Pro Gly Ala Glu 
1270 1275 1280 1285 

tta gta gca ggc gga aaa ttg tgg aaa tec get ggc att cga cac eta 4003 
Leu Val Ala Gly Gly Lys Leu Trp Lys Ser Ala Gly He Arg His Leu 
1290 1295 1300 

gee ggt aaa aag gtg gaa act ttt tat tgg aca acg tgt act gag tgt 4051 
Ala Gly Lys Lys Val Glu Thr Phe Tyr Trp Thr Thr Cys Thr Glu Cys 
1305 1310 1315 

aaa cat act gaa acc tct cgt ttt gga ttt aca tct gaa gat gtc tgt 4099 
Lys His Thr Glu Thr Ser Arg Phe Gly Phe Thr Ser Glu Asp Val Cys 
1320 1325 1330 

tct cag tgc tct gca cca ata teg ctg ggt aaa gag aac aag ttc ctt 4147 
Ser Gin Cys Ser Ala Pro He Ser Leu Gly Lys Glu Asn Lys Phe Leu 
1335 1340 1345 

ate cct cgt ttt ggt ttc gtt gca gac cca aat cca act gaa gtg ggc 4195 
He Pro Arg Phe Gly Phe Val Ala Asp Pro Asn Pro Thr Glu Val Gly 
1350 1355 1360 1365 

act get ccc ccg gtc cga tec tct aat cga ctt gaa ttt gta aag cag 4243 
Thr Ala Pro Pro Val Arg Ser Ser Asn Arg Leu Glu Phe Val Lys Gin 
1370 1375 1380 

ttc ggt gtc aaa gat gac agt gaa gag ttc tea aat tea gat ggg aca 42 91 
Phe Gly Val Lys Asp Asp Ser Glu Glu Phe Ser Asn Ser Asp Gly Thr 
1385 1390 1395 

gca act gcg caa gta ctt act tct tct tgg agt egg acg gag atg gga 433S 
Ala Thr Ala Gin Val Leu Thr Ser Ser Trp Ser Arg Thr Glu Met Gly 
1400 1405 1410 

gcg ctt gaa aca ggt cct aac aag aat gga ttt tgg tat tgc caa aca 438": 
Ala Leu Glu Thr Gly Pro Asn Lys Asn Gly Phe Trp Tyr Cys Gin Thr 
1415 1420 1425 
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tgc gga ttc ggc act ccc aat ggc gcc gaa ate cct aaa age cat cga 4435 
Cys Gly Phe Gly Thr Pro Asn Gly Ala Glu He Pro Lys Ser His Arg 
1430 1435 1440 1445 

aac ccc aga act aag cag cag tgt ggc acc tac tac tta gaa ccc cac 4483 
Asn Pro Arg Thr Lys Gin Gin Cys Gly Thr Tyr Tyr Leu Glu Pro His 
1450 1455 1460 

tct ttg ggt cac acc tac caa act gac ate gcg aca gtt gcc gtt cct 4531 
Ser Leu Gly His Thr Tyr Gin Thr Asp He Ala Thr Val Ala Val Pro 
1465 1470 1475 

tct tat aca aat ctt gac ttc gaa ggg tgg cgc tct gga atg tac gcc 4579 
Ser Tyr Thr Asn Leu Asp Phe Glu Gly Trp Arg Ser Gly Met Tyr Ala 
1480 1485 1490 

ate ate gag gca get get gaa tgt tta gaa ate aat cgt gat gat eta 4627 
lie He Glu Ala Ala Ala Glu Cys Leu Glu He Asn Arg Asp Asp Leu 
1495 1500 1505 

aac ggc acc atg gcg aaa cac gac aac agg cca acg atg gtg ttg ttc 4675 
Asn Gly Thr Met Ala Lys His Asp Asn Arg Pro Thr Met Val Leu Phe 
1510 1515 1520 1525 

gat act gtt cct ggt gga get ggt att acc cga aaa gtt cga gaa aac 4723 
Asp Thr Val Pro Gly Gly Ala Gly He Thr Arg Lys Val Arg Glu Asn 
1530 1535 1540 

ttc cct caa gta etc gaa gcg gca att aga agg gtc gaa acc tgt tct 4771 
Phe Pro Gin Val Leu Glu Ala Ala He Arg Arg Val Glu Thr Cys Ser 
1545 1550 1555 

tgt ggc ate gat act teg tgt tat gcc tgt ttg cga tea ttt tct aac 4819 
Cys Gly He Asp Thr Ser Cys Tyr Ala Cys Leu Arg Ser Phe Ser Asn 
1560 1565 1570 

cag cgt ttc cat etc gat tta agg cgc gat att gca ttg gac ttg ctt 4867 
Gin Arg Phe His Leu Asp Leu Arg Arg Asp He Ala Leu Asp Leu Leu 
1575 1580 1585 

cac cat atg gcg gtt gcg atg cca aaa tct gag tagataacac cagctaccca 4920 
His His Met Ala Val Ala Met Pro Lys Ser Glu 
1590 1595 1600 



<210> 36 
<211> 1600 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Ser Asn Ala Pro Lys Lys Ser Phe Ser Asp Phe Phe Ser Pro Leu 
15 10 15 

Ala Thr Glu Thr Glu Thr Thr He Thr Leu Ser Ala He Glu Val Glu 
20 25 30 

Lys Val Asn Ala Lys Thr Glu Val Thr Arg Asn He Asp Pro Val Glu 
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Ala Ala Glu Gin He Ser Arg Asp Tyr Arg Arg Tyr Leu Lys Thr Leu 
50 55 60 

He Ser Pro Ser Asn Lys Thr He Ala Ala Glu Phe Asn Arg Glu He 
65 70 75 80 

Asp Glu Ser Glu Asn Leu Val Tyr Gly Pro He Leu Gin Leu Thr Pro 
85 90 95 

Pro Tyr Ala Pro Gly Lys Ser Pro Ala Gin Leu He Asp Glu Gly Val 
100 105 HO 

Leu Ser Pro Asn Phe Ser Arg Leu Asp Ala Ala Leu Pro Lys Asp Arg 
115 120 125 

Pro Leu Tyr Gin His Gin Glu Asp Ala Leu Arg Lys He Ala Ser Gly 
130 135 140 

Arg Asn Leu He Val Ser Thr Gly Thr Gly Ser Gly Lys Thr Glu Ser 
145 150 155 160 

Phe Leu He Pro He Phe Asp Gin Leu Leu Arg Gin Gin Gin Ala Gly 
165 170 175 

Glu Leu Asn Pro Gly Val Arg Ala Leu Leu Leu Tyr Pro Met Asn Ala 
180 185 190 

Leu Ala Asn Asp Gin Glu Lys Arg Leu Arg Glu Leu Leu Ala Asp Thr 
195 200 205 

Pro Glu He Thr Phe Gly Arg Tyr Thr Gly Asp Thr Lys Gin Thr Arg 
210 215 220 

Glu Glu Ala Glu Lys Tyr Phe Lys Leu He Asn Gly Arg Asn Ala Thr 
225 230 235 240 

Pro Leu Pro Asn Glu Leu He Ser Arg Asp Glu Met Gin Glu Asn Pro 
245 250 255 

Pro His He Leu Leu Thr Asn Tyr Ala Met Leu Glu Tyr Leu Leu Leu 
260 265 270 

Arg Pro Ala Asp Asn Ala Phe Phe Asp Asp Ala Tyr Ser Asn Asn Trp 
275 280 285 

Lys Phe Leu Val Leu Asp Glu Ala His Val Tyr Ala Gly Ala Gin Gly 
290 295 300 

Thr Glu Val Gly Met Leu Met Arg Arg Leu Lys Asp Arg Val Gin Arg 
305 310 315 320 

Gly Asn Pro Leu Gin Cys He Ala Thr Ser Ala Ser Leu Glu Gly Thr 
325 330 335 

Lys Glu Ala He Met Thr Phe Gly Gin Asp Leu Phe Gly Glu Pro Phe 
340 345 350 

Glu Phe Val Asn Glu Asp Pro Ser Arg Gin Asp Leu Val Ser Ala His 
355 360 365 
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Arg Arg Lys Leu 
370 

Phe Asp Gin Pro 
385 

Arg Gly Gly Asp 



Lys Leu Arg Glu 
420 



Gly Lys Gly Leu 
435 

Thr His Met Leu 
450 

Val Pro Ala Leu 
465 

Gly Ala Phe Leu 



Asp Arg Gin Val 
500 



Gly Ala Cys lie 
515 

Ser Gly Phe Leu 
530 

Gin Leu Lys Trp 
545 

Asp Glu Asp Asp 



Glu Leu Gin Lys 
580 



Ser Leu Leu Cys 
595 

Val Lys lie Leu 
610 

Cys Gly Gly Arg 
625 

Asn Ala Ala Pro 



Glu Ser Ala Asp 
660 

Leu Leu Thr Phe 
675 



Pro Lys Thr Phe 
375 

Leu Glu Ser Asp 
390 

Gin Tyr Glu Glu 
405 

Leu Ser Gin Gin 



Trp Pro Asn Val 
440 

Val Asn Leu Gly 
455 



Ser Ala Arg Tyr 
470 

Gly Tyr Thr Glu 
485 

Thr Leu Gly Asp 



Lys Cys Gly Thr 
520 



Val Pro Pro Glu 
535 

Val Val Leu Thr 
550 

Leu Glu Thr Asp 
565 

Leu Cys Thr Ala 



Ser Gly Cys Ser 
600 

Glu Pro Arg Asn 
615 

Glu Lys Asn Leu 
630 

Ser Val Leu Thr 
645 

Gin Asp Thr Ser 



Ser Asp Ser Arg 
680 



Thr Trp Ser Leu 
380 

Gly Leu Phe Gin 
395 

Leu Ser Lys Glu 
410 

Ser Ser Thr Arg 
425 

Thr Asp Lys Ala 



Ser Gly Val Leu 
460 

His Met Phe Val 
475 

Gin Gly Lys Pro 
490 

Thr Ala Arg Pro 
505 

Val His lie Ser 



Asn Ser Ser Asn 
540 



Asp Asp Phe Glu 
555 

Ala Asp Glu Asn 
570 

Cys Gly Lys Leu 
585 

Ser His His Asp 



Gly Ser Gin Leu 
620 

lie Arg Arg Leu 
635 

Thr Ser Leu Phe 
650 

Arg Lys lie Gly 
665 

Gin Ala Ala Ala 



Pro Asp Glu Leu 



Ala Leu Gin Glu 
400 

Glu His lie Val 
415 

Val Glu Asp lie 
430 

Ser Met His Arg 
445 

Ser His Asp Gly 



Arg Ala Val Glu 
480 

lie Val Ser Leu 
495 

Met Tyr Glu Met 
510 

Ala His Asn Asp 
525 

Phe Asp Glu Gin 



Thr Ala Asp lie 
560 

Val Lys Val Leu 
575 

Asn Gly Lys Asn 
590 

Gin Phe lie Asp 
605 

Thr Cys Thr Arg 



Arg Thr Asp Ser 
640 

Gin Leu Leu Pro 
655 



Ala Gly Arg Lys 
670 

Tyr Ala Ala Pro 
685 
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Tyr Leu Gin Ala Ser Tyr Thr Arg Leu Leu Glu Arg Arg He Leu He 
690 695 700 

Glu Thr Leu Arg Asp Glu Glu Phe Thr Glu Gly Ala Ser He Glu Arg 
705 710 715 720 

Trp He Ser Arg Ala Ser Glu Val Ala Lys Asn Asn Arg Val Leu Ala 
725 730 735 

Asn Asn Leu Asn Pro Arg Glu Thr Leu Glu Gin Thr Gly Asn Trp Val 
740 745 750 

Phe Ala Asp Leu Ala Ser Thr Val Arg Ser Ser Ser Thr Glu Gly Leu 
755 760 765 

Gly Leu Ala Lys He Glu Leu Thr Pro Glu Ala Leu Ser Gin Leu Ser 
770 775 780 

Phe Arg Lys Pro Leu Gly Glu Met Phe Gly Asp Pro Asp Ala Ala Asp 
785 790 795 800 

Ala Phe Phe Asn Leu Phe Ala Gin Glu Phe Arg His Lys Gly Ala He 
805 810 815 

Asn Cys Pro Asp Tyr Val Asn Leu Glu Asp Glu Arg Phe Gly Pro Arg 
820 825 830 

Arg Gly Gin His Phe Phe Thr Lys Asp Gly Gly Arg Lys Ser Thr Arg 
835 840 845 

Arg Leu Tyr Ser Trp He Pro Gin Arg Gly Thr Asn Asn Arg Lys Asp 
850 855 860 

Phe He Thr Lys Val Leu Asn Arg He Gly Gin Ala Gly Asp Glu Gly 
865 870 875 880 

Glu Asn He Thr Thr Leu Leu His His Leu Trp Asn Asp Tyr Thr Asn 
885 890 895 

Ser Glu He Leu Lys Val Pro Gly Glu Lys Ala Glu Gly Tyr Thr Leu 
900 905 910 

Asn Tyr Asn Ser Leu Gin Val Ser Pro Gly Lys Gin His Ser Trp Tyr 
915 920 925 

Glu Cys Asp Thr Cys Arg Asn Thr Thr Pro Phe Asn Val Leu Gly Leu 
930 935 940 

Cys Pro His Gly Phe Cys Lys Gly Lys Leu Lys Glu He Asp Thr Phe 
945 950 955 960 

Leu Pro Glu Tyr Ala Thr Asn His Tyr Arg Lys Leu Ala Thr Ser Leu 
965 970 975 

Glu He Leu Pro Leu Ser Ala Lys Glu His Thr Ala Gin Trp Thr Pro 
980 985 990 

Thr Glu Ala Ala Glu Val Gin Lys Glu Phe He Glu Gly Lys He Asn 
995 1000 1005 

Val Leu Ser Cys Ser Thr Thr Phe Glu Leu Gly Val Asp Val Gly Asp 
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1010 1015 1020 

Leu Gin Ser Val Met Met Arg Asn Val Pro Pro Arg Thr Ala Asn Tyr 
1025 1030 1035 1040 

Val Gin Arg Ala Gly Arg Ala Gly Arg Arg Ser Gly Ser Ala Ala Phe 
1045 1050 1055 

Val Leu Thr Phe Ala Lys Arg Ser Ser His Asp Leu Ala Val Phe Lys 
1060 1065 1070 

Asn Pro Thr Gin Met He Asp Gly Glu Met Thr Val Pro Phe Leu His 
1075 1080 1085 

He Asn Asn Ala Arg He Ala Arg Arg His Thr Tyr Ser He Ala Leu 
1090 1095 1100 

Ala Ala Phe Phe Arg Glu Gin Ala Ala Gin Asn Arg Phe Trp Lys Lys 
1105 IHO 112° 

Ala Gly Glu Phe Phe Leu Gly Thr Asp Ala Ala Pro Tyr Leu Arg Pro 
H25 H30 H35 

Ala Val Ala Glu Gin Glu Ala Thr Glu He Leu Glu Glu Phe Leu Ser 
1140 1145 H50 

Pro Val Pro Asn Tyr He Thr Glu Ala Leu Arg Arg Val Phe Pro Glu 
1155 1160 H65 

Ser Leu His Glu Asp Leu Asp He Glu Asn Gin Gly Trp Val Lys Gin 
1170 1175 H80 

Phe Leu Glu He Phe Asp Thr Thr Arg Gin Glu He Ser Glu Asp Phe 
1185 H90 H95 1200 

Gin Thr Leu Lys Lys Met Gin Gly Arg Ala Leu Gly Ser Glu Gin Gly 
1205 1210 1215 

Lys Lys Ala Asp Ala Phe Lys Arg Thr He Thr Thr Leu Met Asp Gin 
1220 1225 1230 

Asp Leu Leu Gly Tyr Leu Ala Lys Lys Asn Met Leu Pro Lys Tyr Ser 
1235 1240 1245 

Phe Pro Val Asp Thr Val Asp Leu Gin Thr Asn Phe Ser Glu Ala Gly 
1250 1255 1260 

Asn Lys Val Ser Leu Ser Arg Asp Leu Gin Leu Ala He Thr Asp Tyr 
1265 1270 1275 1280 

Ala Pro Gly Ala Glu Leu Val Ala Gly Gly Lys Leu Trp Lys Ser Ala 
1285 1290 1295 

Gly He Arg His Leu Ala Gly Lys Lys Val Glu Thr Phe Tyr Trp Thr 
1300 1305 1310 

Thr Cys Thr Glu Cys Lys His Thr Glu Thr Ser Arg Phe Gly Phe Thr 
1315 1320 1325 

Ser Glu Asp Val Cys Ser Gin Cys Ser Ala Pro He Ser Leu Gly Lys 
1330 1335 1340 
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Glu Asn Lys Phe Leu lie Pro Arg Phe Gly Phe Val Ala Asp Pro Asn 
1345 1350 1355 1360 

Pro Thr Glu Val Gly Thr Ala Pro Pro Val Arg Ser Ser Asn Arg Leu 
1365 1370 1375 

Glu Phe Val Lys Gin Phe Gly Val Lys Asp Asp Ser Glu Glu Phe Ser 
1380 1385 1390 

Asn Ser Asp Gly Thr Ala Thr Ala Gin Val Leu Thr Ser Ser Trp Ser 
1395 1400 1405 

Arg Thr Glu Met Gly Ala Leu Glu Thr Gly Pro Asn Lys Asn Gly Phe 
1410 1415 1420 

Trp Tyr Cys Gin Thr Cys Gly Phe Gly Thr Pro Asn Gly Ala Glu lie 
1425 1430 1435 1440 

Pro Lys Ser His Arg Asn Pro Arg Thr Lys Gin Gin Cys Gly Thr Tyr 
1445 1450 1455 

Tyr Leu Glu Pro His Ser Leu Gly His Thr Tyr Gin Thr Asp lie Ala 
1460 1465 1470 

Thr Val Ala Val Pro Ser Tyr Thr Asn Leu Asp Phe Glu Gly Trp Arg 
1475 1480 1485 

Ser Gly Met Tyr Ala He He Glu Ala Ala Ala Glu Cys Leu Glu He 
1490 1495 1500 

Asn Arg Asp Asp Leu Asn Gly Thr Met Ala Lys His Asp Asn Arg Pro 
1505 1510 1515 1520 

Thr Met Val Leu Phe Asp Thr Val Pro Gly Gly Ala Gly He Thr Arg 
1525 1530 1535 

Lys Val Arg Glu Asn Phe Pro Gin Val Leu Glu Ala Ala He Arg Arg 
1540 1545 1550 

Val Glu Thr Cys Ser Cys Gly He Asp Thr Ser Cys Tyr Ala Cys Leu 
1555 1560 1565 

Arg Ser Phe Ser Asn Gin Arg Phe His Leu Asp Leu Arg Arg Asp He 
1570 1575 1580 

Ala Leu Asp Leu Leu His His Met Ala Val Ala Met Pro Lys Ser Glu 
1585 1590 1595 1600 



<210> 37 
<211> 2799 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2776) 
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<223> RXN01606 
<400> 37 

ctccaccctg gcgaatagaa caaacaaggt tcttcgcatg aaggactacc acccagaact 

gaaggtctaa aagcttttcc cgcccggttc aatagcgtta atg gca gaa tea aac 

Met Ala Glu Ser Asn 



get atg gac egg gca caa ate tct gca ctg eta gat aga gca cag cac 
Ala Met Asp Arg Ala Gin lie Ser Ala Leu Leu Asp Arg Ala Gin His 
10 15 20 

aca ate aac ctt gec gaa caa gca aac aac gtg etc cga ctg ttg aaa 
Thr He Asn Leu Ala Glu Gin Ala Asn Asn Val Leu Arg Leu Leu Lys 
25 30 35 

aca ccc gga acg gec aca gta ggg gac aac ggg aca etc ggc ace gat 
Thr Pro Gly Thr Ala Thr Val Gly Asp Asn Gly Thr Leu Gly Thr Asp 



acc tat ctg ate cca tec cgc aac ate acc tgg cct gac aac ctg tat 
Thr Tyr Leu He Pro Ser Arg Asn He Thr Trp Pro Asp Asn Leu Tyr 
55 60 65 

gtc aac gtc ttt eta gac ggc atg aat gca gaa gec acc ctt acc gat 
Val Asn Val Phe Leu Asp Gly Met Asn Ala Glu Ala Thr Leu Thr Asp 



tac gtc gca tea gtc get teg ate cca cgc eta tgc cag ate ate aac 
Tyr Val Ala Ser Val Ala Ser He Pro Arg Leu Cys Gin He He Asn 
90 95 100 

gag ggc caa ggc ggc atg ttc cgc aga eta ttc aac ccc acc aag gtc 
Glu Gly Gin Gly Gly Met Phe Arg Arg Leu Phe Asn Pro Thr Lys Val 
105 110 115 

caa gee ggc gac caa get gtc ttc gac etc atg gtc aaa etc gac gag 
Gin Ala Gly Asp Gin Ala Val Phe Asp Leu Met Val Lys Leu Asp Glu 
120 125 130 

att tea tct acc acc cac gaa gtc tec cgc atg etc gag ggc gtc cac 
He Ser Ser Thr Thr His Glu Val Ser Arg Met Leu Glu Gly Val His 
135 140 145 

get gec cgc acc cgc caa caa caa ggc gtt gca ctt ttc cca ggt att 
Ala Ala Arg Thr Arg Gin Gin Gin Gly Val Ala Leu Phe Pro Gly He 
150 155 160 165 

cat gga gtg gga gag cgc tac ate gaa cgc gca caa cag gta etc gee 
His Gly Val Gly Glu Arg Tyr He Glu Arg Ala Gin Gin Val Leu Ala 
170 175 180 

tea gec etc ggt ate get gga ttc ggt gee gaa ccc tgg gac gga cat 
Ser Ala Leu Gly He Ala Gly Phe Gly Ala Glu Pro Trp Asp Gly His 
185 190 195 

acc ctt gec caa gcg cgc egg gta gtc caa cgc tac gee caa gat cct 
Thr Leu Ala Gin Ala Arg Arg Val Val Gin Arg Tyr Ala Gin Asp Pro 
200 205 210 
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aac tec gaa tac egg ctg aaa age gaa gec gag aaa cac etc aca tec 
Asn Ser Glu Tyr Arg Leu Lys Ser Glu Ala Glu Lys His Leu Thr Ser 
215 220 225 

ate aac gag etc cgc gta cag ata etc etc gaa caa etc ccc gtt gat 
lie Asn Glu Leu Arg Val Gin He Leu Leu Glu Gin Leu Pro Val Asp 
230 235 240 245 

gee eta cgc atg get ace gac cac cgc ctg cgc ttt gga tec etc gat 
Ala Leu Arg Met Ala Thr Asp His Arg Leu Arg Phe Gly Ser Leu Asp 
250 255 260 

tec ate cac gtc gca acc gtc gec gac gtc eta aaa aca cac ace tec 
Ser lie His Val Ala Thr Val Ala Asp Val Leu Lys Thr His Thr Ser 
265 270 275 

ate etc acc acc gtg caa ggt ate ggc gee caa acc gcg ggg egg atg 
He Leu Thr Thr Val Gin Gly He Gly Ala Gin Thr Ala Gly Arg Met 
280 285 290 

aaa gec gca gca gaa aca etc aaa caa gaa gca eta cgc cgc caa aac 
Lys Ala Ala Ala Glu Thr Leu Lys Gin Glu Ala Leu Arg Arg Gin Asn 
295 300 305 

acc tec ate ggc gac gaa cct acc caa ccc gec atg cgt eta ate aac 
Thr Ser He Gly Asp Glu Pro Thr Gin Pro Ala Met Arg Leu He Asn 
310 315 320 325 

gtg ctg gec cgc ttc gac caa acc gaa acc ate acg ccc gaa gaa cgc 
Val Leu Ala Arg Phe Asp Gin Thr Glu Thr He Thr Pro Glu Glu Arg 
330 335 340 

gec cgc cgc acc cgc gtc ate gac tac gta gaa cac ata ccc cca age 
Ala Arg Arg Thr Arg Val He Asp Tyr Val Glu His He Pro Pro Ser 
345 350 355 

etc gac ccc tac ate gtc ate aac cca gca acg cct gag ttc aac aac 
Leu Asp Pro Tyr He Val He Asn Pro Ala Thr Pro Glu Phe Asn Asn 
360 365 370 

ttc acc gac gac etc cgc tgg ate gac gca aac ccc aac etc ttc cac 
Phe Thr Asp Asp Leu Arg Trp He Asp Ala Asn Pro Asn Leu Phe His 
375 380 385 

cca caa aca ate acc acc cca ccc gec gac ate tgg gac gac tac ate 
Pro Gin Thr He Thr Thr Pro Pro Ala Asp He Trp Asp Asp Tyr He 
390 395 400 405 

tec cgt ccc get cac tac caa ggc ctg eta gec acg ctg etc ggc cgc 
Ser Arg Pro Ala His Tyr Gin Gly Leu Leu Ala Thr Leu Leu Gly Arg 
410 415 420 

gac ate gaa ggc gca gac gaa etc etc gac gec acc acc etc caa aaa 
Asp He Glu Gly Ala Asp Glu Leu Leu Asp Ala Thr Thr Leu Gin Lys 
425 430 435 

ate aga gac etc acc etc gac aaa act cat etc acc gac etc cac etc 
He Arg Asp Leu Thr Leu Asp Lys Thr His Leu Thr Asp Leu His Leu 
440 445 450 

cgc gga tac caa tea ttc ggc gec cgc ttc gee ate ate caa aag aaa 
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Arg Gly Tyr Gin Ser Phe Gly Ala Arg Phe Ala He He Gin Lys Lys 
455 460 465 

acc etc etc ggc gac gac atg gga etc ggc aaa aca gtc caa gee etc 
Thr Leu Leu Gly Asp Asp Met Gly Leu Gly Lys Thr Val Gin Ala Leu 
470 475 480 485 

tec gca get gca cac ctt gec gee acc gaa aaa gac ttc cgc acc etc 
Ser Ala Ala Ala His Leu Ala Ala Thr Glu Lys Asp Phe Arg Thr Leu 
490 495 500 

gtc gtc gta ccc gca tec gtc att gtt aac tgg acc cgc gaa tgc aaa 
Val Val Val Pro Ala Ser Val He Val Asn Trp Thr Arg Glu Cys Lys 
505 510 515 

cgc ttc etc aac etc ccc gta ttc ate gee cac gga gac aac aaa caa 
Arg Phe Leu Asn Leu Pro Val Phe He Ala His Gly Asp Asn Lys Gin 
520 525 530 

gac gee ate aac gee tgg tct aac acc aac gga ate gca ate tgc acc 
Asp Ala He Asn Ala Trp Ser Asn Thr Asn Gly He Ala He Cys Thr 
535 540 545 

tac gac ggc gtc cgc acc atg gac ate ccc gcg ccg ggt ctg gtc att 
Tyr Asp Gly Val Arg Thr Met Asp He Pro Ala Pro Gly Leu Val He 
550 555 560 565 

gee gat gaa gee cac ctg ate aaa aac ccc tec acc aaa cgc acc caa 
Ala Asp Glu Ala His Leu He Lys Asn Pro Ser Thr Lys Arg Thr Gin 
570 575 580 

gca ctg cgc aaa ctt ate gac gec gec cca tac acc ctt ctg atg acc 
Ala Leu Arg Lys Leu He Asp Ala Ala Pro Tyr Thr Leu Leu Met Thr 
585 590 595 

ggc aca cca eta gaa aac aaa gtg gaa gag ttt gta aat etc gtg cgc 
Gly Thr Pro Leu Glu Asn Lys Val Glu Glu Phe Val Asn Leu Val Arg 
600 605 610 

tac ate caa ccg gag ctg ate acc cgt ggc atg tec aaa atg cag gec 
Tyr He Gin Pro Glu Leu He Thr Arg Gly Met Ser Lys Met Gin Ala 
615 620 625 

gag aat ttc cgc gag cgc ate gca cca gec tat ctg cgc aga aat caa 
Glu Asn Phe Arg Glu Arg He Ala Pro Ala Tyr Leu Arg Arg Asn Gin 
630 635 640 645 

get gat gtg ctt gac gaa etc cca gag cgc acc gac tec ate gac tgg 
Ala Asp Val Leu Asp Glu Leu Pro Glu Arg Thr Asp Ser He Asp Trp 
650 655 660 

ate gac etc acc cca gaa gac cgc age gee tac gac gac caa gtc cgc 
lie Asp Leu Thr Pro Glu Asp Arg Ser Ala Tyr Asp Asp Gin Val Arg 
665 670 675 

caa ggc age tgg atg ggc atg cgc cgc tec gee atg etc tea cca aca 
Gin Gly Ser Trp Met Gly Met Arg Arg Ser Ala Met Leu Ser Pro Thr 
680 685 690 

cca cgc eta act tec gca aaa atg caa cgc ate eta gaa etc ttc gaa 
Pro Arg Leu Thr Ser Ala Lys Met Gin Arg He Leu Glu Leu Phe Glu 
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gaa gca gaa gaa cac ggc cgc aaa gcc etc ate ttc acc tac ttc etc 
Glu Ala Glu Glu His Gly Arg Lys Ala Leu He Phe Thr Tyr Phe Leu 
710 715 720 725 

gac gtc etc gac gaa ctg gaa aag cat eta ggc gag cgc gtc ate ggc 
Asp Val Leu Asp Glu Leu Glu Lys His Leu Gly Glu Arg Val lie Gly 
730 735 740 

cgc att tec ggc gac gtg cca gcc acc aag cgc caa ttg ctt gtc gac 
Arg He Ser Gly Asp Val Pro Ala Thr Lys Arg Gin Leu Leu Val Asp 
745 750 755 

gcc ctg tec cac tec aaa ccc gga tec gcc etc att gcc caa ate acc 
Ala Leu Ser His Ser Lys Pro Gly Ser Ala Leu He Ala Gin He Thr 
760 765 770 

gcc ggg gga gta ggc eta aac ate caa tec gcg age eta tgc att att 
Ala Gly Gly Val Gly Leu Asn He Gin Ser Ala Ser Leu Cys He He 
775 780 785 

tgt gaa cct caa gta aag cca acc ate gaa cag cag gcc gtc gcc cga 
Cys Glu Pro Gin Val Lys Pro Thr He Glu Gin Gin Ala Val Ala Arg 
790 795 800 805 

gtc cac cgc atg ggc caa acc gcc acc gtc caa gtc cac cga etc ate 
Val His Arg Met Gly Gin Thr Ala Thr Val Gin Val His Arg Leu He 
810 815 820 

ggc gac gaa acc gca gac gaa cgc atg eta gaa ate ctg gca ggc aaa 
Gly Asp Glu Thr Ala Asp Glu Arg Met Leu Glu He Leu Ala Gly Lys 
825 830 835 

act cac gtc ttc gac gtc tac gcc egg eta tct gaa acc gca gag att 
Thr His Val Phe Asp Val Tyr Ala Arg Leu Ser Glu Thr Ala Glu He 
840 845 850 

cca gat get gtg gat ate act gaa tea cag ctg gca gca egg gtt att 
Pro Asp Ala Val Asp He Thr Glu Ser Gin Leu Ala Ala Arg Val He 
855 860 865 

gat gag gag cgt gca egg tta ggg ctt act gaa tec act ggc cct aaa 
Asp Glu Glu Arg Ala Arg Leu Gly Leu Thr Glu Ser Thr Gly Pro Lys 
8 70 875 880 885 

gat gaa gaa acg gcc tta age tagttgecta aggceggaat taa 
Asp Glu Glu Thr Ala Leu Ser 



<210> 38 
<211> 892 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 38 

Met Ala Glu Ser Asn Ala Met Asp Arg Ala Gin lie Ser Ala 
15 10 

Asp Arg Ala Gin His Thr He Asn Leu Ala Glu Gin Ala Asn 
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Leu Arg Leu Leu Lys Thr Pro Gly Thr Ala Thr Val Gly Asp Asn Gly 
35 40 45 

Thr Leu Gly Thr Asp Thr Tyr Leu He Pro Ser Arg Asn He Thr Trp 
50 55 60 

Pro Asp Asn Leu Tyr Val Asn Val Phe Leu Asp Gly Met Asn Ala Glu 
65 70 75 80 

Ala Thr Leu Thr Asp Tyr Val Ala Ser Val Ala Ser He Pro Arg Leu 
85 90 95 

Cys Gin He He Asn Glu Gly Gin Gly Gly Met Phe Arg Arg Leu Phe 
100 • 105 HO 

Asn Pro Thr Lys Val Gin Ala Gly Asp Gin Ala Val Phe Asp Leu Met 
115 120 125 

Val Lys Leu Asp Glu He Ser Ser Thr Thr His Glu Val Ser Arg Met 
130 135 140 

Leu Glu Gly Val His Ala Ala Arg Thr Arg Gin Gin Gin Gly Val Ala 
145 150 155 160 

Leu Phe Pro Gly He His Gly Val Gly Glu Arg Tyr He Glu Arg Ala 
165 170 175 

Gin Gin Val Leu Ala Ser Ala Leu Gly He Ala Gly Phe Gly Ala Glu 
180 185 190 

Pro Trp Asp Gly His Thr Leu Ala Gin Ala Arg Arg Val Val Gin Arg 
195 200 205 

Tyr Ala Gin Asp Pro Asn Ser Glu Tyr Arg Leu Lys Ser Glu Ala Glu 
210 215 220 

Lys His Leu Thr Ser He Asn Glu Leu Arg Val Gin He Leu Leu Glu 
225 230 235 240 

Gin Leu Pro Val Asp Ala Leu Arg Met Ala Thr Asp His Arg Leu Arg 
245 250 255 

Phe Gly Ser Leu Asp Ser He His Val Ala Thr Val Ala Asp Val Leu 
260 265 270 

Lys Thr His Thr Ser He Leu Thr Thr Val Gin Gly He Gly Ala Gin 
275 280 285 

Thr Ala Gly Arg Met Lys Ala Ala Ala Glu Thr Leu Lys Gin Glu Ala 
290 295 300 

Leu Arg Arg Gin Asn Thr Ser He Gly Asp Glu Pro Thr Gin Pro Ala 
305 310 315 320 

Met Arg Leu He Asn Val Leu Ala Arg Phe Asp Gin Thr Glu Thr He 
325 330 335 

Thr Pro Glu Glu Arg Ala Arg Arg Thr Arg Val He Asp Tyr Val Glu 
340 345 350 
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His lie Pro Pro Ser Leu Asp Pro Tyr lie Val lie Asn Pro Ala Thr 
355 360 365 

Pro Glu Phe Asn Asn Phe Thr Asp Asp Leu Arg Trp lie Asp Ala Asn 
370 375 380 

Pro Asn Leu Phe His Pro Gin Thr He Thr Thr Pro Pro Ala Asp He 
385 390 395 400 

Trp Asp Asp Tyr He Ser Arg Pro Ala His Tyr Gin Gly Leu Leu Ala 
405 410 415 

Thr Leu Leu Gly Arg Asp He Glu Gly Ala Asp Glu Leu Leu Asp Ala 
420 425 430 

Thr Thr Leu Gin Lys He Arg Asp Leu Thr Leu Asp Lys Thr His Leu 
435 440 445 

Thr Asp Leu His Leu Arg Gly Tyr Gin Ser Phe Gly Ala Arg Phe Ala 
450 455 460 

He He Gin Lys Lys Thr Leu Leu Gly Asp Asp Met Gly Leu Gly Lys 
465 470 475 480 

Thr Val Gin Ala Leu Ser Ala Ala Ala His Leu Ala Ala Thr Glu Lys 
485 490 495 

Asp Phe Arg Thr Leu Val Val Val Pro Ala Ser Val He Val Asn Trp 
500 505 510 

Thr Arg Glu Cys Lys Arg Phe Leu Asn Leu Pro Val Phe He Ala His 
515 520 525 

Gly Asp Asn Lys Gin Asp Ala He Asn Ala Trp Ser Asn Thr Asn Gly 
530 535 540 

He Ala He Cys Thr Tyr Asp Gly Val Arg Thr Met Asp He Pro Ala 
545 550 555 560 

Pro Gly Leu Val He Ala Asp Glu Ala His Leu He Lys Asn Pro Ser 
565 570 575 

Thr Lys Arg Thr Gin Ala Leu Arg Lys Leu He Asp Ala Ala Pro Tyr 
580 585 590 

Thr Leu Leu Met Thr Gly Thr Pro Leu Glu Asn Lys Val Glu Glu Phe 
595 600 605 

Val Asn Leu Val Arg Tyr He Gin Pro Glu Leu He Thr Arg Gly Met 
610 615 620 

Ser Lys Met Gin Ala Glu Asn Phe Arg Glu Arg He Ala Pro Ala Tyr 
625 630 635 640 

Leu Arg Arg Asn Gin Ala Asp Val Leu Asp Glu Leu Pro Glu Arg Thr 
645 650 655 

Asp Ser He Asp Trp He Asp Leu Thr Pro Glu Asp Arg Ser Ala Tyr 
660 665 670 
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Asp Asp Gin Val Arg Gin Gly Ser Trp Met Gly Met Arg Arg Ser Ala 
675 680 685 

Met Leu Ser Pro Thr Pro Arg Leu Thr Ser Ala Lys Met Gin Arg lie 
690 695 700 

Leu Glu Leu Phe Glu Glu Ala Glu Glu His Gly Arg Lys Ala Leu He 
705 710 715 720 

Phe Thr Tyr Phe Leu Asp Val Leu Asp Glu Leu Glu Lys His Leu Gly 
725 730 735 

Glu Arg Val He Gly Arg He Ser Gly Asp Val Pro Ala Thr Lys Arg 
740 745 750 

Gin Leu Leu Val Asp Ala Leu Ser His Ser Lys Pro Gly Ser Ala Leu 
755 760 765 

He Ala Gin He Thr Ala Gly Gly Val Gly Leu Asn He Gin Ser Ala 
770 775 780 

Ser Leu Cys He lie Cys Glu Pro Gin Val Lys Pro Thr lie Glu Gin 
785 790 795 800 

Gin Ala Val Ala Arg Val His Arg Met Gly Gin Thr Ala Thr Val Gin 
805 810 815 

Val His Arg Leu He Gly Asp Glu Thr Ala Asp Glu Arg Met Leu Glu 
820 825 830 

He Leu Ala Gly Lys Thr His Val Phe Asp Val Tyr Ala Arg Leu Ser 
835 840 845 

Glu Thr Ala Glu He Pro Asp Ala Val Asp He Thr Glu Ser Gin Leu 
850 855 860 

Ala Ala Arg Val He Asp Glu Glu Arg Ala Arg Leu Gly Leu Thr Glu 
865 870 875 880 

Ser Thr Gly Pro Lys Asp Glu Glu Thr Ala Leu Ser 
885 890 



<210> 39 
<211> 731 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (708) 

<223> FRXA01797 

<400> 39 

ggg tct ata gcg tgg att gac etc acc cca gaa gac cgc age gee tac 
Gly Ser He Ala Trp He Asp Leu Thr Pro Glu Asp Arg Ser Ala Tyr 
15 10 15 

gac gac caa gtc cgc caa ggc age tgg atg ggc atg cgc cgc tec gee 
Asp Asp Gin Val Arg Gin Gly Ser Trp Met Gly Met Arg Arg Ser Ala 
20 25 30 
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atg etc tea cca aca cca cgc eta act tec gca aaa atg caa cgc ate 
Met Leu Ser Pro Thr Pro Arg Leu Thr Ser Ala Lys Met Gin Arg He 
35 40 45 

eta gaa etc ttc gaa gaa gca gaa gaa cac ggc cgc aaa gec etc ate 
Leu Glu Leu Phe Glu Glu Ala Glu Glu His Gly Arg Lys Ala Leu He 
50 55 60 

ttc acc tac ttc etc gac gtc etc gac gaa ctg gaa aag cat eta ggc 
Phe Thr Tyr Phe Leu Asp Val Leu Asp Glu Leu Glu Lys His Leu Gly 



gag cgc gtc ate ggc cgc att tec ggc gac gtg cca gec acc aag cgc 
Glu Arg Val He Gly Arg He Ser Gly Asp Val Pro Ala Thr Lys Arg 
85 90 95 

caa ttg ctt gtc gac gec ctg tec cac tec aaa ccc gga tec gee etc 
Gin Leu Leu Val Asp Ala Leu Ser His Ser Lys Pro Gly Ser Ala Leu 
100 105 HO 

att gec caa ate acc gec ggg gga gta ggc eta aac ate caa tec gcg 
He Ala Gin He Thr Ala Gly Gly Val Gly Leu Asn He Gin Ser Ala 
115 120 125 

age eta tgc att att tgt gaa cct caa gta aag cca acc ate gaa cag 
Ser Leu Cys He He Cys Glu Pro Gin Val Lys Pro Thr He Glu Gin 
130 135 140 

cag gec gtc gec cga gtc cac cgc atg ggc caa acc gec acc gtc caa 
Gin Ala Val Ala Arg Val His Arg Met Gly Gin Thr Ala Thr Val Gin 
145 150 155 160 

gtc cac cga etc ate ggc gac gaa acc gca gac gaa cgc atg eta gaa 
Val His Arg Leu He Gly Asp Glu Thr Ala Asp Glu Arg Met Leu Glu 
165 170 175 

ate ctg gca ggc aaa act cac gtc ttc gac gtc tac gee egg eta tct 
He Leu Ala Gly Lys Thr His Val Phe Asp Val Tyr Ala Arg Leu Ser 
180 185 190 

gaa acc gca gag att cca gat get gtg gat ate act gaa tea cag ctg 
Glu Thr Ala Glu He Pro Asp Ala Val Asp He Thr Glu Ser Gin Leu 
195 200 205 

gca gca egg gtt att gat gag gag cgt gca egg tta ggg ctt act gaa 
Ala Ala Arg Val He Asp Glu Glu Arg Ala Arg Leu Gly Leu Thr Glu 
210 215 220 

tec act ggc cct aaa gat gaa gaa acg gec tta age tagttgecta 
Ser Thr Gly Pro Lys Asp Glu Glu Thr Ala Leu Ser 
225 230 235 

aggceggaat taa 



<210> 40 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 40 

Gly Ser He Ala Trp He Asp Leu Thr Pro Glu Asp Arg Ser Ala Tyr 
15 10 15 



Asp . 



i Gin Val Arg Gin Gly Ser Trp Met Gly Met Arg Arg Ser Ala 



Met Leu Ser Pro Thr Pro Arg Leu Thr Ser Ala Lys Met Gin Arg He 
35 40 45 

Leu Glu Leu Phe Glu Glu Ala Glu Glu His Gly Arg Lys Ala Leu He 
50 55 60 

Phe Thr Tyr Phe Leu Asp Val Leu Asp Glu Leu Glu Lys His Leu Gly 
65 70 75 80 

Glu Arg Val He Gly Arg He Ser Gly Asp Val Pro Ala Thr Lys Arg 
85 90 95 

Gin Leu Leu Val Asp Ala Leu Ser His Ser Lys Pro Gly Ser Ala Leu 
100 105 HO 

He Ala Gin He Thr Ala Gly Gly Val Gly Leu Asn lie Gin Ser Ala 
115 120 125 

Ser Leu Cys He He Cys Glu Pro Gin Val Lys Pro Thr He Glu Gin 
130 135 140 

Gin Ala Val Ala Arg Val His Arg Met Gly Gin Thr Ala Thr Val Gin 
145 150 155 160 

Val His Arg Leu lie Gly Asp Glu Thr Ala Asp Glu Arg Met Leu Glu 
165 170 175 

He Leu Ala Gly Lys Thr His Val Phe Asp Val Tyr Ala Arg Leu Ser 
180 185 190 

Glu Thr Ala Glu He Pro Asp Ala Val Asp He Thr Glu Ser Gin Leu 
195 200 205 

Ala Ala Arg Val He Asp Glu Glu Arg Ala Arg Leu Gly Leu Thr Glu 
210 215 220 

Ser Thr Gly Pro Lys Asp Glu Glu Thr Ala Leu Ser 
225 230 235 



<210> 41 
<211> 1299 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1276) 
<223> RXN01030 

<400> 41 

cctccccggc cacacgcccc agaggggttc tttttcatcc tttttaaaat atacttatat 60 



gtattaatcc cctc 



tttgtg cagcatagga gactactgct atg acc tea aca acc 115 
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Met Thr Ser Thr Thr 
1 5 

caa cct ggc aca aca cct gag etc age gca gac act cat tct gag ccc 
Gin Pro Gly Thr Thr Pro Glu Leu Ser Ala Asp Thr His Ser Glu Pro 
10 15 20 

tgg gat gtc gtc ate gaa aac acc ctt gaa cct ttt caa aaa gtc gtt 
Trp Asp Val Val lie Glu Asn Thr Leu Glu Pro Phe Gin Lys Val Val 
25 30 35 

cgt caa ttt att att gac cgc ccc tat tec ggc att ttc etc acc atg 
Arg Gin Phe He He Asp Arg Pro Tyr Ser Gly He Phe Leu Thr Met 
40 45 50 

ggt ggc ggc aaa aca etc act acc etc tec gca ttg acc tat ate cag 
Gly Gly Gly Lys Thr Leu Thr Thr Leu Ser Ala Leu Thr Tyr He Gin 
55 60 65 

cca cct gga cac att ctg gtt gtc gcg cct eta aat ate tct cga etc 
Pro Pro Gly His He Leu Val Val Ala Pro Leu Asn He Ser Arg Leu 
70 75 80 85 

acc tgg ccc gaa gag gtt cgc aag tgg aat ate cct gtt aac gca ate 
Thr Trp Pro Glu Glu Val Arg Lys Trp Asn He Pro Val Asn Ala He 
90 95 100 

teg ctg ate acc aat gag cgc ggc acc aaa etc acc cgc gee aaa cgc 
Ser Leu He Thr Asn Glu Arg Gly Thr Lys Leu Thr Arg Ala Lys Arg 
105 HO 115 

etc aaa etc tat gag gaa aca gcg acc aca cca cca acg ctg tat tac 
Leu Lys Leu Tyr Glu Glu Thr Ala Thr Thr Pro Pro Thr Leu Tyr Tyr 
120 125 130 

ate acc att aat ctg etc gaa gat att gtc aat tac ttt ggt gat agg 
He Thr He Asn Leu Leu Glu Asp He Val Asn Tyr Phe Gly Asp Arg 
135 140 145 

tgg ccg ttt tgg aca gtc att att gat gag tea cag aca ate tct gat 
Trp Pro Phe Trp Thr Val He He Asp Glu Ser Gin Thr He Ser Asp 
150 155 160 165 

ata tec tec aag cgc act aga gcg etc ttt tct gtg cga ccc tat ate 
He Ser Ser Lys Arg Thr Arg Ala Leu Phe Ser Val Arg Pro Tyr He 
170 175 180 

ggc aga eta att ctg etc acc gga acc ccc age gec aac aag ttc gac 
Gly Arg Leu He Leu Leu Thr Gly Thr Pro Ser Ala Asn Lys Phe Asp 
185 190 195 

tec att tac gee caa gtc gca gtg eta gat tat ggt gec age ctg ggt 
Ser He Tyr Ala Gin Val Ala Val Leu Asp Tyr Gly Ala Ser Leu Gly 
200 205 210 

gac aac ate gac gta ttc cga gee aga tgg tgt gcg ccc gac att att 
Asp Asn He Asp Val Phe Arg Ala Arg Trp Cys Ala Pro Asp He He 
215 220 225 

acc gat aaa caa gtg cgt cgc tgg aag ccg get aac aag cag get gaa 
Thr Asp Lys Gin Val Arg Arg Trp Lys Pro Ala Asn Lys Gin Ala Glu 
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gca gag gtg tac cgc act att age cac ctg gtc atg tct gec gtc aac 
Ala Glu Val Tyr Arg Thr lie Ser His Leu Val Met Ser Ala Val Asn 
250 255 260 

acg gat att aag ctg cca ccg ctg cat ttt gtt gat cac gag gta cac 
Thr Asp lie Lys Leu Pro Pro Leu His Phe Val Asp His Glu Val His 
265 270 275 

atg age gac gat gag cac cgc gac tac gag etc ttc aaa aag gac gcg 
Met Ser Asp Asp Glu His Arg Asp Tyr Glu Leu Phe Lys Lys Asp Ala 
280 285 290 

gtg ctt get gca ttg etc gat atg get gaa gag aat gag ggt ggc gaa 
Val Leu Ala Ala Leu Leu Asp Met Ala Glu Glu Asn Glu Gly Gly Glu 
295 300 305 

ggc get gat gac act gac get get gat tea gcg aca acg ace cca cct 
Gly Ala Asp Asp Thr Asp Ala Ala Asp Ser Ala Thr Thr Thr Pro Pro 
310 315 320 325 

gcg tea tea cag cca aca aac cct gee ate ccc get gga ctg ctt cag 
Ala Ser Ser Gin Pro Thr Asn Pro Ala He Pro Ala Gly Leu Leu Gin 
330 335 340 

gca ata caa caa acc cag gac acc aat ggt cgc gec ate gcg cct gtg 
Ala He Gin Gin Thr Gin Asp Thr Asn Gly Arg Ala He Ala Pro Val 
345 350 355 

acc aca get gaa ctt gat cat ttt gat gat ctg cca gta cag cgc caa 
Thr Thr Ala Glu Leu Asp His Phe Asp Asp Leu Pro Val Gin Arg Gin 
360 365 370 

gaa gat ctt ggc acc tta gtt gtt ate tct get gtt cac gca age gac 
Glu Asp Leu Gly Thr Leu Val Val He Ser Ala Val His Ala Ser Asp 
375 380 385 

tct gcg gca tgaaactget geaatacgea ggt 

Ser Ala Ala 

390 



<210> 42 
<211> 392 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 42 

Met Thr Ser Thr Thr Gin Pro Gly Thr Thr Pro Glu Leu Ser Ala Asp 
15 10 15 

Thr His Ser Glu Pro Trp Asp Val Val He Glu Asn Thr Leu Glu Pro 
20 25 30 

Phe Gin Lys Val Val Arg Gin Phe He He Asp Arg Pro Tyr Ser Gly 
35 40 45 

He Phe Leu Thr Met Gly Gly Gly Lys Thr Leu Thr Thr Leu Ser Ala 
50 55 60 
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Leu Thr Tyr lie 
65 

Asn lie Ser Arg 



Pro Val Asn Ala 
100 



Thr Arg Ala Lys 
115 

Pro Thr Leu Tyr 
130 

Tyr Phe Gly Asp 
145 

Gin Thr lie Ser 



Val Arg Pro Tyr 
180 



Ala Asn Lys Phe 
195 

Gly Ala Ser Leu 
210 

Ala Pro Asp lie 
225 

Asn Lys Gin Ala 



Met Ser Ala Val 
260 

Asp His Glu Val 
275 

Phe Lys Lys Asp 
290 

Asn Glu Gly Gly 
305 

Thr Thr Thr Pro 



Ala Gly Leu Leu 
340 

Ala He Ala Pro 
355 

Pro Val Gin Arg 
370 



Gin Pro Pro Gly 
70 

Leu Thr Trp Pro 
85 

He Ser Leu lie 



Arg Leu Lys Leu 
120 

Tyr He Thr He 
135 

Arg Trp Pro Phe 
150 

Asp He Ser Ser 
165 

He Gly Arg Leu 



Asp Ser He Tyr 
200 

Gly Asp Asn He 
215 

He Thr Asp Lys 
230 

Glu Ala Glu Val 
245 

Asn Thr Asp He 



His Met Ser Asp 
280 

Ala Val Leu Ala 
295 

Glu Gly Ala Asp 
310 

Pro Ala Ser Ser 
325 

Gin Ala He Gin 



Val Thr Thr Ala 
360 

Gin Glu Asp Leu 
375 



His He Leu Val 
75 

Glu Glu Val Arg 
90 

Thr Asn Glu Arg 
105 

Tyr Glu Glu Thr 



Asn Leu Leu Glu 
140 

Trp Thr Val He 
155 

Lys Arg Thr Arg 
170 

He Leu Leu Thr 
185 

Ala Gin Val Ala 



Asp Val Phe Arg 
220 

Gin Val Arg Arg 
235 

Tyr Arg Thr He 
250 

Lys Leu Pro Pro 
265 

Asp Glu His Arg 



Ala Leu Leu Asp 
300 



Asp Thr Asp Ala 
315 

Gin Pro Thr Asn 
330 

Gin Thr Gin Asp 
345 

Glu Leu Asp His 



Gly Thr Leu Val 
380 



Val Ala Pro Leu 
80 

Lys Trp Asn He 
95 

Gly Thr Lys Leu 
110 

Ala Thr Thr Pro 
125 

Asp He Val Asn 



He Asp Glu Ser 
160 



Ala Leu Phe Ser 
175 

Gly Thr Pro Ser 
190 

Val Leu Asp Tyr 
205 

Ala Arg Trp Cys 



Trp Lys Pro Ala 
240 

Ser His Leu Val 
255 

Leu His Phe Val 
270 

Asp Tyr Glu Leu 
285 

Met Ala Glu Glu 



Ala Asp Ser Ala 
320 

Pro Ala He Pro 
335 

Thr Asn Gly Arg 
350 

Phe Asp Asp Leu 
365 

Val He Ser Ala 



Val His Ala Ser Asp Ser Ala Ala 
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<210> 43 
<211> 1299 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1276) 
<223> FRXA01030 

<400> 43 

cctccccggc cacacgcccc agaggggttc tttttcatcc tttttaaaat atacttatat 60 

gtattaatcc cctctttgtg cagcatagga gactactgct atg acc tea aca acc 115 

Met Thr Ser Thr Thr 



caa cct ggc aca aca cct gag etc age gca gac act cat tct gag ccc 
Gin Pro Gly Thr Thr Pro Glu Leu Ser Ala Asp Thr His Ser Glu Pro 



tgg gat gtc gtc ate gaa aac acc ctt gaa cct ttt caa aaa gtc gtt 
Trp Asp Val Val lie Glu Asn Thr Leu Glu Pro Phe Gin Lys Val Val 
25 30 35 

cgt caa ttt att att gac cgc ccc tat tec ggc att ttc etc acc atg 
Arg Gin Phe He He Asp Arg Pro Tyr Ser Gly He Phe Leu Thr Met 



ggt ggc ggc aaa aca etc act acc etc tec gca ttg acc tat ate cag 
Gly Gly Gly Lys Thr Leu Thr Thr Leu Ser Ala Leu Thr Tyr lie Gin 
55 60 65 

cca cct gga cac att ctg gtt gtc gcg cct eta aat ate tct cga etc 
Pro Pro Gly His lie Leu Val Val Ala Pro Leu Asn He Ser Arg Leu 
70 75 80 85 

acc tgg ccc gaa gag gtt cgc aag tgg aat ate cct gtt aac gca ate 
Thr Trp Pro Glu Glu Val Arg Lys Trp Asn He Pro Val Asn Ala He 
90 95 100 

teg ctg ate acc aat gag cgc ggc acc aaa etc acc cgc gec aaa cgc 
Ser Leu He Thr Asn Glu Arg Gly Thr Lys Leu Thr Arg Ala Lys Arg 
105 HO 115 

etc aaa etc tat gag gaa aca gcg acc aca cca cca acg ctg tat tac 
Leu Lys Leu Tyr Glu Glu Thr Ala Thr Thr Pro Pro Thr Leu Tyr Tyr 
120 125 130 

ate acc att aat ctg etc gaa gat att gtc aat tac ttt ggt gat agg 
He Thr He Asn Leu Leu Glu Asp He Val Asn Tyr Phe Gly Asp Arg 
135 140 145 

tgg ccg ttt tgg aca gtc att att gat gag tea cag aca ate tct gat 
Trp Pro Phe Trp Thr Val He He Asp Glu Ser Gin Thr He Ser Asp 
150 155 160 165 

ata tec tec aag cgc act aga gcg etc ttt tct gtg cga ccc tat ate 
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Ile Ser Ser Lys Arg Thr Arg Ala Leu Phe Ser Val Arg Pro Tyr He 
170 175 180 

ggc aga eta att ctg etc acc gga acc ccc age gec aac aag ttc gac 
Gly Arg Leu He Leu Leu Thr Gly Thr Pro Ser Ala Asn Lys Phe Asp 
185 190 195 

tec att tac gee caa gtc gca gtg eta gat tat ggt gec age ctg ggt 
Ser He Tyr Ala Gin Val Ala Val Leu Asp Tyr Gly Ala Ser Leu Gly 
200 205 210 

gac aac ate gac gta ttc cga gec aga tgg tgt gcg ccc gac att att 
Asp Asn He Asp Val Phe Arg Ala Arg Trp Cys Ala Pro Asp lie He 
215 220 225 

acc gat aaa caa gtg cgt cgc tgg aag ccg get aac aag cag get gaa 
Thr Asp Lys Gin Val Arg Arg Trp Lys Pro Ala Asn Lys Gin Ala Glu 
230 235 240 245 

gca gag gtg tac cgc act att age cac ctg gtc atg tct gec gtc aac 
Ala Glu Val Tyr Arg Thr He Ser His Leu Val Met Ser Ala Val Asn 
250 255 260 

acg gat att aag ctg cca ccg ctg cat ttt gtt gat cac gag gta cac 
Thr Asp He Lys Leu Pro Pro Leu His Phe Val Asp His Glu Val His 
265 270 275 

atg age gac gat gag cac cgc gac tac gag etc ttc aaa aag gac gcg 
Met Ser Asp Asp Glu His Arg Asp Tyr Glu Leu Phe Lys Lys Asp Ala 
280 285 290 

gtg ctt get gca ttg etc gat atg get gaa gag aat gag ggt ggc gaa 
Val Leu Ala Ala Leu Leu Asp Met Ala Glu Glu Asn Glu Gly Gly Glu 
295 300 305 

ggc get gat gac act gac get get gat tea gcg aca acg acc cca cct 
Gly Ala Asp Asp Thr Asp Ala Ala Asp Ser Ala Thr Thr Thr Pro Pro 
310 315 320 325 

gcg tea tea cag cca aca aac cct gee ate ccc get gga ctg ctt cag 
Ala Ser Ser Gin Pro Thr Asn Pro Ala He Pro Ala Gly Leu Leu Gin 
330 335 340 

gca ata caa caa acc cag gac acc aat ggt cgc gee ate gcg cct gtg 
Ala He Gin Gin Thr Gin Asp Thr Asn Gly Arg Ala He Ala Pro Val 
345 350 355 

acc aca get gaa ctt gat cat ttt gat gat ctg cca gta cag cgc caa 
Thr Thr Ala Glu Leu Asp His Phe Asp Asp Leu Pro Val Gin Arg Gin 
360 365 370 

gaa gat ctt ggc acc tta gtt gtt ate tct get gtt cac gca age gac 
Glu Asp Leu Gly Thr Leu Val Val He Ser Ala Val His Ala Ser Asp 
375 380 385 

tct gcg gca tgaaactget geaatacgea ggt 

Ser Ala Ala 

390 



<210> 44 
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<211> 392 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 44 

Met Thr Ser Thr Thr Gin Pro Gly Thr Thr Pro Glu Leu Ser Ala Asp 
1 5 10 15 

Thr His Ser Glu Pro Trp Asp Val Val He Glu Asn Thr Leu Glu Pro 
20 25 30 

Phe Gin Lys Val Val Arg Gin Phe He He Asp Arg Pro Tyr Ser Gly 
35 40 45 

He Phe Leu Thr Met Gly Gly Gly Lys Thr Leu Thr Thr Leu Ser Ala 
50 55 60 

Leu Thr Tyr He Gin Pro Pro Gly His He Leu Val Val Ala Pro Leu 
65 70 75 80 

Asn He Ser Arg Leu Thr Trp Pro Glu Glu Val Arg Lys Trp Asn He 
85 90 95 

Pro Val Asn Ala He Ser Leu He Thr Asn Glu Arg Gly Thr Lys Leu 
100 105 HO 

Thr Arg Ala Lys Arg Leu Lys Leu Tyr Glu Glu Thr Ala Thr Thr Pro 
115 120 125 

Pro Thr Leu Tyr Tyr He Thr He Asn Leu Leu Glu Asp He Val Asn 
130 135 140 

Tyr Phe Gly Asp Arg Trp Pro Phe Trp Thr Val He He Asp Glu Ser 
145 150 155 160 

Gin Thr He Ser Asp He Ser Ser Lys Arg Thr Arg Ala Leu Phe Ser 
165 170 175 

Val Arg Pro Tyr He Gly Arg Leu He Leu Leu Thr Gly Thr Pro Ser 
180 185 190 

Ala Asn Lys Phe Asp Ser He Tyr Ala Gin Val Ala Val Leu Asp Tyr 
195 200 205 

Gly Ala Ser Leu Gly Asp Asn He Asp Val Phe Arg Ala Arg Trp Cys 
210 215 220 

Ala Pro Asp He He Thr Asp Lys Gin Val Arg Arg Trp Lys Pro Ala 
225 230 235 240 

Asn Lys Gin Ala Glu Ala Glu Val Tyr Arg Thr He Ser His Leu Val 
245 250 255 

Met Ser Ala Val Asn Thr Asp He Lys Leu Pro Pro Leu His Phe Val 
260 265 270 

Asp His Glu Val His Met Ser Asp Asp Glu His Arg Asp Tyr Glu Leu 
275 280 285 

Phe Lys Lys Asp Ala Val Leu Ala Ala Leu Leu Asp Met Ala Glu Glu 
290 295 300 
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Asn Glu Gly Gly 
305 

Thr Thr Thr Pro 



Ala Gly Leu Leu 
340 



Ala lie Ala Pro 
355 

Pro Val Gin Arg 
370 

Val His Ala Ser 
385 



Glu Gly Ala Asp 
310 

Pro Ala Ser Ser 
325 

Gin Ala He Gin 



Val Thr Thr Ala 
360 

Gin Glu Asp Leu 
375 

Asp Ser Ala Ala 
390 



Asp Thr Asp Ala 
315 

Gin Pro Thr Asn 
330 

Gin Thr Gin Asp 
345 

Glu Leu Asp His 



Gly Thr Leu Val 
380 



Ala Asp Ser Ala 
320 

Pro Ala He Pro 
335 

Thr Asn Gly Arg 
350 

Phe Asp Asp Leu 
365 

Val He Ser Ala 



<210> 45 
<211> 720 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (697) 

<223> RXA01739 

<400> 45 

ttatcgatcg taagattccg atcgccccac ccggatcgat tgcctacgac atgatcaacg 60 

cctgggcgcg agataaacaa aactaaggga gctttttaca gtg ate aat ttg cag 115 

Val He Asn Leu Gin 



gac etc gac gag gat caa cgc ate get get tct gcg cct cgc gga cca 
Asp Leu Asp Glu Asp Gin Arg He Ala Ala Ser Ala Pro Arg Gly Pro 
10 15 20 

gtg tgc att etc gee gga gec ggc acg ggt aaa act cga acg att act 
Val Cys He Leu Ala Gly Ala Gly Thr Gly Lys Thr Arg Thr He Thr 
25 30 35 

tat cgc ate gcg cat ctg att gat cag ggt ttt gtg age ccg aat cgt 
Tyr Arg He Ala His Leu He Asp Gin Gly Phe Val Ser Pro Asn Arg 
40 45 50 

gtt ctt get gtg acg ttt aca tec cgc gcg gca ggg gag atg cgt cat 
Val Leu Ala Val Thr Phe Thr Ser Arg Ala Ala Gly Glu Met Arg His 



cgc ttg aat etc atg ggg ate ggt ggc gtg cag gca agg aca ttc cac 
Arg Leu Asn Leu Met Gly He Gly Gly Val Gin Ala Arg Thr Phe His 



gca gca gcg agg aag cag ttg ttg tat ttc tgg cct cag gtg gcg ggt 
Ala Ala Ala Arg Lys Gin Leu Leu Tyr Phe Trp Pro Gin Val Ala Gly 
90 95 100 



403 
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aat ctg ccg tgg cgc ctg ttg gat aat aag ttt caa ctt gtg ggt cgt 
Asn Leu Pro Trp Arg Leu Leu Asp Asn Lys Phe Gin Leu Val Gly Arg 
105 110 115 

gcg gtt cgt ggt gcg egg ttg gaa teg cag act gaa aaa gtt cgc gat 
Ala Val Arg Gly Ala Arg Leu Glu Ser Gin Thr Glu Lys Val Arg Asp 
120 125 130 

att ttg ggt gaa att gag tgg gcg aag gcg teg ttg att aca cct gag 
He Leu Gly Glu He Glu Trp Ala Lys Ala Ser Leu He Thr Pro Glu 
135 140 145 

cag tat ccg gat cgt ttg ggt acg agg acc cct ccg gcg ccc gcg gag 
Gin Tyr Pro Asp Arg Leu Gly Thr Arg Thr Pro Pro Ala Pro Ala Glu 
150 155 160 165 

aaa ate get gag gtg tat cag cga tac gaa aac atg aag gca acc cct 
Lys He Ala Glu Val Tyr Gin Arg Tyr Glu Asn Met Lys Ala Thr Pro 
170 175 180 

gag ggg atg ttg ctt gat ttc gac gat ctg ttg ctt cac acc gec ggg 
Glu Gly Met Leu Leu Asp Phe Asp Asp Leu Leu Leu His Thr Ala Gly 
185 190 195 

gcg ttg tagaattccc cggcggtggc gga 
Ala Leu 



451 



499 



547 



595 



691 



<210> 46 
<211> 199 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Val He Asn Leu Gin Asp Leu Asp Glu Asp Gin Arg He Ala Ala Ser 
15 10 15 

Ala Pro Arg Gly Pro Val Cys He Leu Ala Gly Ala Gly Thr Gly Lys 
20 25 30 

Thr Arg Thr He Thr Tyr Arg He Ala His Leu He Asp Gin Gly Phe 
35 40 45 

Val Ser Pro Asn Arg Val Leu Ala Val Thr Phe Thr Ser Arg Ala Ala 
50 55 60 

Gly Glu Met Arg His Arg Leu Asn Leu Met Gly lie Gly Gly Val Gin 
65 70 75 80 

Ala Arg Thr Phe His Ala Ala Ala Arg Lys Gin Leu Leu Tyr Phe Trp 
85 90 95 

Pro Gin Val Ala Gly Asn Leu Pro Trp Arg Leu Leu Asp Asn Lys Phe 
100 105 110 

Gin Leu Val Gly Arg Ala Val Arg Gly Ala Arg Leu Glu Ser Gin Thr 
115 120 125 

Glu Lys Val Arg Asp He Leu Gly Glu He Glu Trp Ala Lys Ala Ser 
130 135 140 
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Leu lie Thr Pro Glu Gin Tyr Pro 
145 150 

Pro Ala Pro Ala Glu Lys lie Ala 
165 

Met Lys Ala Thr Pro Glu Gly Met 
180 

Leu His Thr Ala Gly Ala Leu 
195 



Asp Arg Leu Gly Thr Arg Thr Pro 
155 160 

Glu Val Tyr Gin Arg Tyr Glu Asn 
170 175 

Leu Leu Asp Phe Asp Asp Leu Leu 
185 190 



<210> 47 
<211> 1992 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1969) 
<223> RXA02359 

<400> 47 

tcctgcgcaa aaagacgatc aggaatctcg tcgcaaagcg gaagaggccg caaagcgggc bU 

ggaggagcaa ctccgggacg ccgtcgaagt acccacccca gtg gag ctg ccc age 115 

Val Glu Leu Pro Ser 



cct ggt gag gcg etc gca cat gca ggg cac acc cca gaa gtc ctg gaa 
Pro Gly Glu Ala Leu Ala His Ala Gly His Thr Pro Glu Val Leu Glu 
10 15 20 

gec gag etc ggc att gac ccg get gec acc cgt att gtg ttg gaa ctt 
Ala Glu Leu Gly He Asp Pro Ala Ala Thr Arg He Val Leu Glu Leu 
25 30 35 

gec tea gag gat gac ate gca gca gcg ctt cct age age ccg acg tgg 
Ala Ser Glu Asp Asp He Ala Ala Ala Leu Pro Ser Ser Pro Thr Trp 
40 45 50 

gaa aaa gac gca ctt ate ggc ctt gtc gee ggt ttg age att gaa gat 
Glu Lys Asp Ala Leu He Gly Leu Val Ala Gly Leu Ser He Glu Asp 
55 60 65 

ate cgc gaa teg etc get ate ccc gca cct tec aca gag ccg gat acc 
He Arg Glu Ser Leu Ala He Pro Ala Pro Ser Thr Glu Pro Asp Thr 
70 75 80 85 

cgc age gaa gat acc agg etc att get ggg ctt aaa acc cca gca gcg 
Arg Ser Glu Asp Thr Arg Leu He Ala Gly Leu Lys Thr Pro Ala Ala 
90 95 100 

caa atg gac ttt gec tat ttg gat acc cca aat age aat gac ctg cgc 
Gin Met Asp Phe Ala Tyr Leu Asp Thr Pro Asn Ser Asn Asp Leu Arg 
105 HO H5 



cgc gtt att gaa act gaa ggt ttt gat age tgg cgc gtg tat ate gac 
Arg Val He Glu Thr Glu Gly Phe Asp Ser Trp Arg Val Tyr He Asp 



499 
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ccc age cag cgc tec tta gtc acc cgc aac ttc age gga teg ggt cgc 
Pro Ser Gin Arg Ser Leu Val Thr Arg Asn Phe Ser Gly Ser Gly Arg 
135 140 145 

gtt ttt ggt gga get ggc acc ggc aaa acc gtg gtg gta gtc cac cgt 
Val Phe Gly Gly Ala Gly Thr Gly Lys Thr Val Val Val Val His Arg 
150 155 160 165 

gec aac cgc ctg gtc act tct gat gga cac ctt gag acc gac gat aag 
Ala Asn Arg Leu Val Thr Ser Asp Gly His Leu Glu Thr Asp Asp Lys 
170 175 180 

acg cct cga gtc ctg etc acc acc tat acc cgc ggt ttg gee gat gcg 
Thr Pro Arg Val Leu Leu Thr Thr Tyr Thr Arg Gly Leu Ala Asp Ala 
185 190 195 

ttg aaa tec tec atg aac gcg ctt aat ccc act ttc ccc gag gca gaa 
Leu Lys Ser Ser Met Asn Ala Leu Asn Pro Thr Phe Pro Glu Ala Glu 
200 205 210 

aaa ccc ggt agt cct ggc ttg tgg ate age gga att gat gec ttg gca 
Lys Pro Gly Ser Pro Gly Leu Trp lie Ser Gly lie Asp Ala Leu Ala 
215 220 225 

aat aag gtg gtt gcg eta gca aac acc gee gaa cgt gag gca gca acc 
Asn Lys Val Val Ala Leu Ala Asn Thr Ala Glu Arg Glu Ala Ala Thr 
230 235 240 245 

act get ate ttg ggg cgt gca gee ggc aga ate acc cca ttc ate ggc 
Thr Ala lie Leu Gly Arg Ala Ala Gly Arg lie Thr Pro Phe lie Gly 
250 255 260 

aac ggc gaa caa gaa ttt tgg ate gac gcg ate att tec gca gat ccc 
Asn Gly Glu Gin Glu Phe Trp lie Asp Ala lie lie Ser Ala Asp Pro 
265 270 275 

ggc gat eta tea gaa gaa ate age aat act gaa ttc etc gee caa gag 
Gly Asp Leu Ser Glu Glu lie Ser Asn Thr Glu Phe Leu Ala Gin Glu 
280 285 290 

ttt gaa acc gta ate eta gec cgc gga ate acc caa gaa aag gac tat 
Phe Glu Thr Val lie Leu Ala Arg Gly lie Thr Gin Glu Lys Asp Tyr 
295 300 305 

ctg cgt gca cct cgt ccc ggc cgt ggt acc cca eta aac cgc gta caa 
Leu Arg Ala Pro Arg Pro Gly Arg Gly Thr Pro Leu Asn Arg Val Gin 
310 315 320 325 

cgc aaa aaa gtg tgg gcg att att cag caa ttc atg act tec tgt gcg 
Arg Lys Lys Val Trp Ala lie lie Gin Gin Phe Met Thr Ser Cys Ala 
330 335 340 

cgc gaa gga aag atg tec tgg cca gcg ctt tec tec ate gec gca aac 
Arg Glu Gly Lys Met Ser Trp Pro Ala Leu Ser Ser lie Ala Ala Asn 
345 350 355 

ate ctg gag cag cgc gec gec gee ggc cag ggc egg eta ttt gac cat 
lie Leu Glu Gin Arg Ala Ala Ala Gly Gin Gly Arg Leu Phe Asp His 
360 365 370 
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gtg ctt ate gac gag gec cag gac ttc cac gec gga cat tgg etc tta 
Val Leu He Asp Glu Ala Gin Asp Phe His Ala Gly His Trp Leu Leu 
375 380 385 

etc agg get gcg gta gec gaa ggt ccc aat gac ate ttc ttg get gag 
Leu Arg Ala Ala Val Ala Glu Gly Pro Asn Asp He Phe Leu Ala Glu 
390 395 400 405 

gat tea cac cag cgc ate tac ggc caa cat cat gtg eta age cgt ttt 
Asp Ser His Gin Arg He Tyr Gly Gin His His Val Leu Ser Arg Phe 
410 415 420 

ggt att tec ace cgc ggt egg gcg tct aag cga etc acc ctt aac tac 
Gly He Ser Thr Arg Gly Arg Ala Ser Lys Arg Leu Thr Leu Asn Tyr 
425 430 435 

: ggt 
l Thr Gly 

440 445 450 



cgc acc acc gec gaa aac etc agt tac gca ctt ggc atg etc acc 
Arg Thr Thr Ala Glu Asn Leu Ser Tyr Ala Leu Gly Met Leu Thr 
aa^ 450 



gaa tgg acc gac gee gaa ggc gaa acg gac aca att gag cac tat cgc 
Glu Trp Thr Asp Ala Glu Gly Glu Thr Asp Thr He Glu His Tyr Arg 
455 460 465 

tea gcg cgt aag ggc ccc aag cca cac etc tac caa ttt gaa tct gag 
Ser Ala Arg Lys Gly Pro Lys Pro His Leu Tyr Gin Phe Glu Ser Glu 
470 475 480 485 

acc gac gag ttc gaa gca ate get gag etc ate aag gtg tgg cag gac 
Thr Asp Glu Phe Glu Ala He Ala Glu Leu He Lys Val Trp Gin Asp 
490 495 500 

agg acc acc gat gta cgc ate ggc att ttg gca cgc acc cgt cct ttg 
Arg Thr Thr Asp Val Arg He Gly He Leu Ala Arg Thr Arg Pro Leu 
505 510 515 

ate aac cgc gtg gtt aat gcg etc tct gag cag ggc ate gat gee gtc 
He Asn Arg Val Val Asn Ala Leu Ser Glu Gin Gly He Asp Ala Val 
520 525 530 

aag acg caa aat gec gaa ctt gca gec cac gaa act gtc agt gta atg 
Lys Thr Gin Asn Ala Glu Leu Ala Ala His Glu Thr Val Ser Val Met 
535 540 545 

aca atg cac gga get aaa ggc atg gag ttt acc cat gtc ate ttg ate 
Thr Met His Gly Ala Lys Gly Met Glu Phe Thr His Val He Leu He 
550 555 560 565 

gga atg ggc cgt gac etc att cct ttg caa tac acc atg caa ggt tta 
Gly Met Gly Arg Asp Leu He Pro Leu Gin Tyr Thr Met Gin Gly Leu 
570 575 580 

ggc gag gec gag cgt aac gac gee caa cag cgc gaa cgc tec ttg etc 
Gly Glu Ala Glu Arg Asn Asp Ala Gin Gin Arg Glu Arg Ser Leu Leu 
585 590 595 

tac gtt gca get tct cgt gca cgt gat gec ctt gtt etc acc acg cat 
Tyr Val Ala Ala Ser Arg Ala Arg Asp Ala Leu Val Leu Thr Thr His 
600 605 610 
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act gag cct teg gag ttg ctg ccg egg gtt tagagcacca agtaactaaa 
Thr Glu Pro Ser Glu Leu Leu Pro Arg Val 
615 620 



<210> 48 
<211> 623 
<212> PRT 

<213> Corynebacterium glutamicum 

Jai°Glu 8 Leu Pro Ser Pro Gly Glu Ala Leu Ala His Ala Gly His Thr 
15 10 15 

Pro Glu Val Leu Glu Ala Glu Leu Gly He Asp Pro Ala Ala Thr Arg 
20 25 30 

He Val Leu Glu Leu Ala Ser Glu Asp Asp He Ala Ala Ala Leu Pro 
35 40 45 

Ser Ser Pro Thr Trp Glu Lys Asp Ala Leu lie Gly Leu Val Ala Gly 
50 55 60 

Leu Ser He Glu Asp He Arg Glu Ser Leu Ala He Pro Ala Pro Ser 
65 70 75 80 

Thr Glu Pro Asp Thr Arg Ser Glu Asp Thr Arg Leu He Ala Gly Leu 
85 90 95 

Lys Thr Pro Ala Ala Gin Met Asp Phe Ala Tyr Leu Asp Thr Pro Asn 
100 105 11° 

Ser Asn Asp Leu Arg Arg Val lie Glu Thr Glu Gly Phe Asp Ser Trp 



120 



Arg Val Tyr He Asp Pro Ser Gin Arg Ser Leu Val Thr Arg Asn Phe 
130 135 140 

Ser Gly Ser Gly Arg Val Phe Gly Gly Ala Gly Thr Gly Lys Thr yal 
145 150 155 100 

Val Val Val His Arg Ala Asn Arg Leu Val Thr Ser Asp Gly His Leu 
165 170 i75 

Glu Thr Asp Asp Lys Thr Pro Arg Val Leu Leu Thr Thr Tyr Thr Arg 
180 185 19° 

Gly Leu Ala Asp Ala Leu Lys Ser Ser Met Asn Ala Leu Asn Pro Thr 
195 200 205 

Phe Pro Glu Ala Glu Lys Pro Gly Ser Pro Gly Leu Trp He Ser Gly 
2io 215 220 

He Asp Ala Leu Ala Asn Lys Val Val Ala Leu Ala Asn Thr Ala Glu 
0-3 n 235 240 

225 230 

Ala He Leu Gly Arg Ala Ala Gly Arg He 

245 
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Thr Pro Phe He Gly Asn Gly Glu Gin Glu Phe Trp He Asp Ala He 
260 265 270 

He Ser Ala Asp Pro Gly Asp Leu Ser Glu Glu He Ser Asn Thr Glu 
275 280 285 

Phe Leu Ala Gin Glu Phe Glu Thr Val He Leu Ala Arg Gly He Thr 
290 295 300 

Gin Glu Lys Asp Tyr Leu Arg Ala Pro Arg Pro Gly Arg Gly Thr Pro 
305 310 315 320 

Leu Asn Arg Val Gin Arg Lys Lys Val Trp Ala He He Gin Gin Phe 
325 330 335 

Met Thr Ser Cys Ala Arg Glu Gly Lys Met Ser Trp Pro Ala Leu Ser 
340 345 350 

Ser He Ala Ala Asn He Leu Glu Gin Arg Ala Ala Ala Gly Gin Gly 
355 360 365 

Arg Leu Phe Asp His Val Leu He Asp Glu Ala Gin Asp Phe His Ala 
370 375 380 

Gly His Trp Leu Leu Leu Arg Ala Ala Val Ala Glu Gly Pro Asn Asp 
385 390 395 400 

He Phe Leu Ala Glu Asp Ser His Gin Arg He Tyr Gly Gin His His 
405 410 415 

Val Leu Ser Arg Phe Gly He Ser Thr Arg Gly Arg Ala Ser Lys Arg 
420 425 430 

Leu Thr Leu Asn Tyr Arg Thr Thr Ala Glu Asn Leu Ser Tyr Ala Leu 
435 440 445 

Gly Met Leu Thr Gly Glu Trp Thr Asp Ala Glu Gly Glu Thr Asp Thr 
450 455 460 

He Glu His Tyr Arg Ser Ala Arg Lys Gly Pro Lys Pro His Leu Tyr 
465 470 475 480 

Gin Phe Glu Ser Glu Thr Asp Glu Phe Glu Ala He Ala Glu Leu He 
485 490 495 

Lys Val Trp Gin Asp Arg Thr Thr Asp Val Arg He Gly He Leu Ala 
500 505 510 

Arg Thr Arg Pro Leu lie Asn Arg Val Val Asn Ala Leu Ser Glu Gin 
515 520 525 

Gly He Asp Ala Val Lys Thr Gin Asn Ala Glu Leu Ala Ala His Glu 
530 535 540 

Thr Val Ser Val Met Thr Met His Gly Ala Lys Gly Met Glu Phe Thr 
545 550 555 560 

His Val He Leu He Gly Met Gly Arg Asp Leu He Pro Leu Gin Tyr 
565 570 575 

Thr Met Gin Gly Leu Gly Glu Ala Glu Arg Asn Asp Ala Gin Gin Arg 
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Glu Arg Ser Leu Leu Tyr Val Ala Ala Ser Arg Ala Arg Asp Ala Leu 
595 600 605 

Val Leu Thr Thr His Thr Glu Pro Ser Glu Leu Leu Pro Arg Val 



610 



615 620 



<210> 49 
<211> 2884 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .. (2884) 
<223> RXN02764 

<400> 49 

cttgcaggag ttctctgaga acaacgatcc gaatgttatt tcgaacctaa acagggtgga 60 

atcgacactc gtgtcgtatg tttctgacaa gatttgaggt atg teg gaa tac aaa 115 

Met Ser Glu Tyr Lys 
1 5 

cca ccc att cca teg gat cca caa gtt egg ctg att aag cca aca tec 163 

Pro Pro He Pro Ser Asp Pro Gin Val Arg Leu He Lys Pro Thr Ser 
10 15 20 

aag ctt cgt cct cgt teg tgg gag ggc gaa gtt teg cat tta gtt aaa 211 
Lys Leu Arg Pro Arg Ser Trp Glu Gly Glu Val Ser His Leu Val Lys 
25 30 35 

caa ggc ace ggt ttg tgg egg gtg act ggt gag gcg ggc teg ggg gtg 25S 
Gin Gly Thr Gly Leu Trp Arg Val Thr Gly Glu Ala Gly Ser Gly Val 
40 45 50 

age tec get gtt gtc gat act gtc ctt gaa cgc att cgc caa ggg tgg 3 0' 
Ser Ser Ala Val Val Asp Thr Val Leu Glu Arg He Arg Gin Gly Trp 
55 60 65 

gag ccg tea teg atg ttg gtt gtc gee acg teg aaa gag gcg gcg agt 35! 
Glu Pro Ser Ser Met Leu Val Val Ala Thr Ser Lys Glu Ala Ala Ser 
70 75 80 85 

cgc ttg agg caa gag ate teg gaa tec gta gee cag atg gat tat gtg 40! 
Arg Leu Arg Gin Glu He Ser Glu Ser Val Ala Gin Met Asp Tyr Val 



teg gag ggg ccg ttg gtg cga teg gtg cac teg gtg get ttc gcg ctg 
Ser Glu Gly Pro Leu Val Arg Ser Val His Ser Val Ala Phe Ala Leu 
105 HO H5 

att cgt gat gcg teg gat gat gat gtg egg ttg att acg ggc get gag 
He Arg Asp Ala Ser Asp Asp Asp Val Arg Leu He Thr Gly Ala Glu 
120 125 130 

caa gat gcg gtg att egg gag ttg ctg cgt ggt cat get gat gat ggt 
Gin Asp Ala Val He Arg Glu Leu Leu Arg Gly His Ala Asp Asp Gly 
135 140 145 
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cgt ggg ggg tgg ccg cag gag cag cgt gag ggt ttg egg atg gtg ggg 
Arg Gly Gly Trp Pro Gin Glu Gin Arg Glu Gly Leu Arg Met Val Gly 
150 155 160 165 

ttc get agg cag ttg cgt gac ttt ttg ctt cgt gcg gtg gag cgt ggt 
Phe Ala Arg Gin Leu Arg Asp Phe Leu Leu Arg Ala Val Glu Arg Gly 
170 175 180 

gtg ggc cct gat gag ttg gtg gaa ttg ggg gag cga ttt gag cgc gee 
Val Gly Pro Asp Glu Leu Val Glu Leu Gly Glu Arg Phe Glu Arg Ala 
185 190 195 

aat tgg gtt get gcg ggt gag ttc ctt cgt gag tac aag cag gtg atg 
Asn Trp Val Ala Ala Gly Glu Phe Leu Arg Glu Tyr Lys Gin Val Met 
200 205 210 

aag ctg teg ggg gcg cat agt ttt tct gcg tct gag ttg gtg act gaa 
Lys Leu Ser Gly Ala His Ser Phe Ser Ala Ser Glu Leu Val Thr Glu 
215 220 225 

gcg ctg cgt ggt cct gag ccg teg gtg aag tat cgc ggt gtg ttt att 
Ala Leu Arg Gly Pro Glu Pro Ser Val Lys Tyr Arg Gly Val Phe lie 
230 235 240 245 

gat gat gcg cag cat ttg gat ccg aag teg gcg gaa ctt gtg teg egg 
Asp Asp Ala Gin His Leu Asp Pro Lys Ser Ala Glu Leu Val Ser Arg 
250 255 260 

ttt ttc cct gag gcg gag ttg get gtg gtg gcg ggt gat ccg cag cag 
Phe Phe Pro Glu Ala Glu Leu Ala Val Val Ala Gly Asp Pro Gin Gin 
265 270 275 

teg gtg ttt agg ttc cgt ggt gcg aat ccg gat ttt etc acc aag ttg 
Ser Val Phe Arg Phe Arg Gly Ala Asn Pro Asp Phe Leu Thr Lys Leu 
280 285 290 

agt gtg gat cac gag gtg gtg ttg aag ggg agg agg aaa gcg teg aca 
Ser Val Asp His Glu Val Val Leu Lys Gly Arg Arg Lys Ala Ser Thr 
295 300 305 

age att gtc gtg gca gag acc gag teg gcg cat gcg gac ctg ctt get 
Ser lie Val Val Ala Glu Thr Glu Ser Ala His Ala Asp Leu Leu Ala 
310 315 320 325 

gac acg gtg egg cgc gcg cat etc att gat ggg cgc age tgg teg gag 
Asp Thr Val Arg Arg Ala His Leu lie Asp Gly Arg Ser Trp Ser Glu 
330 335 340 

ate get gtt ate gtg cgc teg gee ggc atg att gcg ccg att tgg cgc 
He Ala Val He Val Arg Ser Ala Gly Met He Ala Pro He Trp Arg 
345 350 355 

acc ctg ctg gee gec ggc gtg ccc gtg cac ate age ccg act gat gtg 
Thr Leu Leu Ala Ala Gly Val Pro Val His He Ser Pro Thr Asp Val 
360 365 370 

gtg etc gee gaa caa cgt ate gtt gee gca atg att etc ggg ctg cgc 
Val Leu Ala Glu Gin Arg He Val Ala Ala Met He Leu Gly Leu Arg 
375 380 385 



643 



691 



739 



787 



979 



1027 



1123 



1171 
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gcg ctg acg gaa teg etc aac gec ate gag ttg gag gat ctt etc eta 
Ala Leu Thr Glu Ser Leu Asn Ala He Glu Leu Glu Asp Leu Leu Leu 
390 395 400 405 

gga ccg ate ggt ggc gee gat ccg gtg act ctg cgt cgt ttg ctg cgc 
Glv Pro He Gly Gly Ala Asp Pro Val Thr Leu Arg Arg Leu Leu Arg 
410 415 420 

ggg ttg egg cag gcg gag atg aag atg ggt ggg cag agg cga gcg ate 
Gly Leu Arg Gin Ala Glu Met Lys Met Gly Gly Gin Arg Arg Ala He 
425 430 435 

gag gtg etc aga age ctg etc gca gag teg gat gcg gag atg ttg ggc 
Glu Val Leu Arg Ser Leu Leu Ala Glu Ser Asp Ala Glu Met Leu Gly 
440 445 450 

ttt ttg ace gat cgt gag ctg aat ttg etc gag egg gtg cga tct gtg 
Phe Leu Thr Asp Arg Glu Leu Asn Leu Leu Glu Arg Val Arg Ser Val 
455 460 465 

ttg gaa gcg ggt cgt gaa gcg etc gcg gaa cac ggc agt ate gaa gag 
Leu Glu Ala Gly Arg Glu Ala Leu Ala Glu His Gly Ser He Glu Glu 
470 475 480 485 

gtg ttg tgg gcg ctg tgg teg gcg acc gat ctg teg aac teg ttg tec 
Val Leu Trp Ala Leu Trp Ser Ala Thr Asp Leu Ser Asn Ser Leu Ser 
490 495 500 

gcg ate age ctt cga ggc ggc gca teg ggg tec cag gec gat cgc gat 
Ala He Ser Leu Arg Gly Gly Ala Ser Gly Ser Gin Ala Asp Arg Asp 
505 510 515 

ttg gat gcg atg atg gcg ctt ttc gac gec gec ggc gac tac gtg gag 
Leu Asp Ala Met Met Ala Leu Phe Asp Ala Ala Gly Asp Tyr Val Glu 
520 525 530 

cgc tac ccg tea gcg ggc gtg egg agt ttc att ctg cat att tct gag 
Arg Tyr Pro Ser Ala Gly Val Arg Ser Phe He Leu His He Ser Glu 
535 540 545 

cag gaa ctt ccg acc ggc atg cgt gag cga cgc ggc gcg ate ccg gag 
Gin Glu Leu Pro Thr Gly Met Arg Glu Arg Arg Gly Ala He Pro Glu 
550 555 560 565 

gec gtc gag gtg ctg acg gcg cac gcg acg acg ggt cgt gag tgg aag 
Ala Val Glu Val Leu Thr Ala His Ala Thr Thr Gly Arg Glu Trp Lys 
570 575 580 

cgc gtg ate gtt get gag gtg cag gag ggc agt tgg ccg teg etc ggt 
Arg Val lie Val Ala Glu Val Gin Glu Gly Ser Trp Pro Ser Leu Gly 
585 590 595 

gaa act ggc acg ctg ctt ggt cag gaa gag ttc gtc gat ttg gtg gat 
Glu Thr Gly Thr Leu Leu Gly Gin Glu Glu Phe Val Asp Leu Val Asp 
600 605 610 

gag ggt att gat ccc gat ate ate att tec cga tec gec gaa cga ctg 
Glu Gly He Asp Pro Asp He He He Ser Arg Ser Ala Glu Arg Leu 
615 620 625 

gcg gag gaa cgc cga ctg ttc tac etc gec acc acc aga tec acc gaa 
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Ala Glu Glu Arg Arg Leu Phe Tyr Leu Ala Thr Thr Arg Ser Thr Glu 



630 — 640 



635 



rtr eta att acc get gtg aat tec ccc gac tec gac gaa gtc cgc 
Ser Leu Leu Val Thr Ala Sal Asn Ser Pro Asp Ser Asp Glu Val Arg 



650 



era* ccc tec cqg ttt ttg gaa ttg ctg agt caa ccg ate gtt gtt etc 
Glu Pro Ser Arg Phe Leu Glu Leu Leu Ser Gin Pro He Va Val Leu 
665 670 675 

E s in a m s s ;s s s: s ss ss ;s s s; 

680 685 690 

egg ttg ttg teg att cct gcg atg gtt get gag ttg cgt cgt gtg gtg 
Arg Hi Leu Ser lie Pro Ala Met Val Ala Glu Leu Arg Arg Val Val 
695 700 705 

aat cca cqg gat ccg cgt egg aag cag get gcg agg cag ttg teg 
Asn Asp Pro Arg Asp Pro Arg Arg Lys Gin Ala Ala Arg Gin Leu Ser 
710 715 720 

aaa ctt acq gag gcg ggg att ccg ggt gcg aat cct gee gag tgg acg 
Arg Leu aS Glu 111 III He Pro Gly Ala Asn Pro Ala Glu Trp Thr 
730 735 

aat ctg cgc act ccg teg act gat gag gag ttg ate aag ggg gcg gtg 
Asn Hi Arg Thr Pro Ser Thr Asp Glu Glu Leu He Lys Gly Ala Val 
745 750 755 

tea tta teg ccg teg egg att gag cag ttg ttg aat tgt ccg ctg cgc 
Ser III Ser Pro Ser Arg He Glu Gin Leu Leu Asn Cys Pro Leu Arg 
760 765 770 

act atg ttg gat cgt ttg gac agt gag gag gaa acg ccg ate gcg atg 
Ala Val Leu Asp Arg Leu Asp Ser Glu Glu Glu Thr Pro He Ala Met 
775 780 785 

etc aaq ggc acc ttg gtg cac gcg ttt gcg gag gcg gtc gee ggt ggc 
III Lys Sly Thr LeS Val His Ala Phe Ala Glu Ala Val Ala Gly Gly 
790 795 80 

gtc gat gcg gcg etc gee gaa gag aag gtg acc age gee tac atg cag 
?al Asp 111 111 Leu Ala Glu Glu Lys Val Thr Ser Ala Tyr Met Gin 
810 815 

III III E 52 £ £ ^ 2 £ K S S K £ SS 

830 8ib 



2371 



825 



caa cgc ate etc tea cgt acc gat acc tgg ctg aag act tct cgc gee 
Arg Arg lie Leu Ser Arg Thr Asp Thr Trp Leu Lys Thr Ser Arg Ala 
845 850 



840 



gat ttt acg gaa gtg gga acg gag atg gac gta teg gtg acc ate gat 
Asp Phe Thr Glu Val Gly Thr Glu Met Asp Val Ser Val Thr He Asp 
855 860 865 

gac tec gta teg ate cgt ggt cgc atg gac cgt ttg gag cga aac aaa 
Asp ser Val Ser He Arg Gly Arg Met Asp Arg Leu Glu Arg Asn Lys 



2755 
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tcc ggc gag ttg gtg gtt gtt gat ttc aaa acg ggc aaa act caa ate 2803 
Ser Gly Glu Leu Val Val Val Asp Phe Lys Thr Gly Lys Thr Gin He 
890 895 yU 

get gca aaa gac atg ggc gat cac cca cag ttg ttt gcg tat caa ttg 2851 
Ala Ala Lys Asp Met Gly Asp His Pro Gin Leu Phe Ala Tyr Gin Leu 
905 910 915 

gcg ttg teg aaa ggc gtg ctg cat ggt gac aaa 2884 
Ala Leu Ser Lys Gly Val Leu His Gly Asp Lys 
920 925 



<210> 50 
<211> 928 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Ser°Glu Tyr Lys Pro Pro He Pro Ser Asp Pro Gin Val Arg Leu 
15 10 15 

He Lys Pro Thr Ser Lys Leu Arg Pro Arg Ser Trp Glu Gly Glu Val 
20 25 30 

Ser His Leu Val Lys Gin Gly Thr Gly Leu Trp Arg Val Thr Gly Glu 
35 40 45 

Ala Gly Ser Gly Val Ser Ser Ala Val Val Asp Thr Val Leu Glu Arg 
50 55 60 

lie Arg Gin Gly Trp Glu Pro Ser Ser Met Leu Val Val Ala Thr Ser 

Lys Glu Ala Ala Ser Arg Leu Arg Gin Glu He Ser Glu Ser Val Ala 
85 90 95 

Gin Met Asp Tyr Val Ser Glu Gly Pro Leu Val Arg Ser Val His Ser 
100 105 HO 

Val Ala Phe Ala Leu He Arg Asp Ala Ser Asp Asp Asp Val Arg Leu 
H5 120 125 

He Thr Gly Ala Glu Gin Asp Ala Val He Arg Glu Leu Leu Arg Gly 
130 135 140 

His Ala Asp Asp Gly Arg Gly Gly Trp Pro Gin Glu Gin Arg Glu Gly 
145 150 155 160 

Leu Arg Met Val Gly Phe Ala Arg Gin Leu Arg Asp Phe Leu Leu Arg 
165 170 I 75 

Ala Val Glu Arg Gly Val Gly Pro Asp Glu Leu Val Glu Leu Gly Glu 
180 185 190 

Arg Phe Glu Arg Ala Asn Trp Val Ala Ala Gly Glu Phe Leu Arg Glu 
195 200 205 



Tyr Lys Gin Val Met Lys Leu 



Ser Gly Ala His Ser Phe Ser Ala Ser 
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Glu Leu Val Thr Glu Ala Leu Arg Gly Pro Glu Pro Ser Val Lys Tyr 
225 230 235 240 

Arg Gly Val Phe lie Asp Asp Ala Gin His Leu Asp Pro Lys Ser Ala 
245 250 255 

Glu Leu Val Ser Arg Phe Phe Pro Glu Ala Glu Leu Ala Val Val Ala 
260 265 270 

Gly Asp Pro Gin Gin Ser Val Phe Arg Phe Arg Gly Ala Asn Pro Asp 
275 280 285 

Phe Leu Thr Lys Leu Ser Val Asp His Glu Val Val Leu Lys Gly Arg 
290 295 300 

Arg Lys Ala Ser Thr Ser He Val Val Ala Glu Thr Glu Ser Ala His 
305 310 315 320 

Ala Asp Leu Leu Ala Asp Thr Val Arg Arg Ala His Leu He Asp Gly 



325 330 



335 



Arg Ser Trp Ser Glu He Ala Val lie Val Arg Ser Ala Gly Met He 



340 345 



Ala Pro He Trp Arg Thr Leu Leu Ala Ala Gly Val Pro Val His He 
355 360 365 

Ser Pro Thr Asp Val Val Leu Ala Glu Gin Arg He Val Ala Ala Met 
370 375 380 

He Leu Gly Leu Arg Ala Leu Thr Glu Ser Leu Asn Ala He Glu Leu 
385 390 395 400 



Glu 



Asp Leu Leu Leu Gly Pro He Gly Gly Ala Asp Pro Val Thr Leu 
405 410 415 

Arg Arg Leu Leu Arg Gly Leu Arg Gin Ala Glu Met Lys Met Gly Gly 
420 425 430 

Gin Arg Arg Ala He Glu Val Leu Arg Ser Leu Leu Ala Glu Ser Asp 
435 440 445 

Ala Glu Met Leu Gly Phe Leu Thr Asp Arg Glu Leu Asn Leu Leu Glu 
450 455 460 

Arg Val Arg Ser Val Leu Glu Ala Gly Arg Glu Ala Leu Ala Glu His 
465 470 475 480 

Gly Ser He Glu Glu Val Leu Trp Ala Leu Trp Ser Ala Thr Asp Leu 
485 490 495 

Ser Asn Ser Leu Ser Ala He Ser Leu Arg Gly Gly Ala Ser Gly Ser 



500 505 



Gin Ala Asp Arg Asp Leu Asp Ala Met Met Ala Leu Phe Asp Ala Ala 
515 520 525 

Gly Asp Tyr Val Glu Arg Tyr Pro Ser Ala Gly Val Arg Ser Phe He 
530 535 540 
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Leu His lie Ser 
545 

Gly Ala lie Pro 



Gly Arg Glu Trp 
580 

Trp Pro Ser Leu 
595 

Val Asp Leu Val 
610 

Ser Ala Glu Arg 
625 

Thr Arg Ser Thr 



Ser Asp Glu Val 
660 

Pro He Val Val 
675 

Glu Glu He Gly 
690 

Leu Arg Arg Val 
705 

Ala Arg Gin Leu 



Pro Ala Glu Trp 
740 

He Lys Gly Ala 
755 

Asn Cys Pro Leu 
770 

Thr Pro He Ala 
785 

Ala Val Ala Gly 



Ser Ala Tyr Met 
820 

Thr Glu He Ala 
835 

Lys Thr Ser Arg 
850 



Glu Gin Glu Leu 
550 

Glu Ala Val Glu 
565 

Lys Arg Val He 



Gly Glu Thr Gly 
600 

Asp Glu Gly He 
615 

Leu Ala Glu Glu 
630 

Glu Ser Leu Leu 
645 

Arg Glu Pro Ser 



Leu Glu Gly Glu 
680 



His Arg Leu Leu 
695 

Val Asn Asp Pro 
710 

Ser Arg Leu Ala 
725 

Thr Asn Leu Arg 



Val Ser Leu Ser 
760 

Arg Ala Val Leu 
775 

Met Leu Lys Gly 
790 

Gly Val Asp Ala 
805 

Gin Leu Ala Asn 



Phe Arg Arg He 
840 



Ala Asp Phe Thr 
855 



Pro Thr Gly Met 
555 

Val Leu Thr Ala 
570 

Val Ala Glu Val 
585 

Thr Leu Leu Gly 



Asp Pro Asp He 
620 

Arg Arg Leu Phe 
635 

Val Thr Ala Val 
650 

Arg Phe Leu Glu 
665 

Glu Ala Ser Ala 



Ser He Pro Ala 
700 

Arg Asp Pro Arg 
715 

Glu Ala Gly He 
730 

Thr Pro Ser Thr 
745 

Pro Ser Arg He 



Asp Arg Leu Asp 
780 

Thr Leu Val His 
795 

Ala Leu Ala Glu 
810 

Val Pro Ser Trp 
825 

Leu Ser Arg Thr 



Glu Val Gly Thr 
860 



Arg Glu Arg Arg 
560 



His Ala Thr Thr 
575 

Gin Glu Gly Ser 
590 

Gin Glu Glu Phe 
605 

He He Ser Arg 



Tyr Leu Ala Thr 
640 



Asn Ser Pro Asp 
655 

Leu Leu Ser Gin 
670 

He Ala Glu Pro 
685 

Met Val Ala Glu 



Arg Lys Gin Ala 
720 

Pro Gly Ala Asn 
735 

Asp Glu Glu Leu 
750 

Glu Gin Leu Leu 
765 

Ser Glu Glu Glu 



Ala Phe Ala Glu 
800 



Glu Lys Val Thr 
815 

Ser Arg Glu Ser 
830 

Asp Thr Trp Leu 
845 

Glu Met Asp Val 
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Ser Val Thr He Asp Asp Ser Val 
865 870 

Leu Glu Arg Asn Lys Ser Gly Glu 
885 

Gly Lys Thr Gin He Ala Ala Lys 
900 

Phe Ala Tyr Gin Leu Ala Leu Ser 
915 920 



Ser He Arg Gly Arg Met Asp Arg 
875 880 

Leu Val Val Val Asp Phe Lys Thr 
890 895 

Asp Met Gly Asp His Pro Gin Leu 
905 910 

Lys Gly Val Leu His Gly Asp Lys 
925 



<210> 51 
<211> 2884 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2884) 

<223> FRXA02764 



<400> 51 _ , A 

cttgcaggag ttctctgaga acaacgatcc gaatgttatt tcgaacctaa acagggtgga 60 

atcgacactc gtgtcgtatg tttctgacaa gatttgaggt atg teg gaa tac aaa 115 

Met Ser Glu Tyr Lys 



cca ccc att cca teg gat cca caa gtt egg ctg att aag cca aca tec 
Pro Pro He Pro Ser Asp Pro Gin Val Arg Leu He Lys Pro Thr Ser 
10 15 20 

aag ctt cgt cct cgt teg tgg gag ggc gaa gtt teg cat tta gtt aaa 
Lys Leu Arg Pro Arg Ser Trp Glu Gly Glu Val Ser His Leu Val Lys 
25 30 35 

caa ggc acc ggt ttg tgg egg gtg act ggt gag gcg ggc teg ggg gtg 
Gin Gly Thr Gly Leu Trp Arg Val Thr Gly Glu Ala Gly Ser Gly Val 
40 45 50 

age tec get gtt gtc gat act gtc ctt gaa cgc att cgc caa ggg tgg 
Ser Ser Ala Val Val Asp Thr Val Leu Glu Arg He Arg Gin Gly Trp 
55 60 65 

gag ccg tea teg atg ttg gtt gtc gec acg teg aaa gag gcg gcg agt 
Glu Pro Ser Ser Met Leu Val Val Ala Thr Ser Lys Glu Ala Ala Ser 
70 75 80 85 

cgc ttg agg caa gag ate teg gaa tec gta gee cag atg gat tat gtg 
Arg Leu Arg Gin Glu He Ser Glu Ser Val Ala Gin Met Asp Tyr Val 



teg gag ggg ccg ttg gtg cga teg gtg cac 
Ser Glu Gly Pro Leu Val Arg Ser Val His 
105 HO 



teg gtg get ttc gcg ctg 
Ser Val Ala Phe Ala Leu 
115 



451 
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att cgt gat gcg teg gat gat gat gtg egg ttg att acg ggc get gag 
He Arg Asp Ala Ser Asp Asp Asp Val Arg Leu He Thr Gly Ala Glu 
120 125 130 

caa gat gcg gtg att egg gag ttg ctg cgt ggt cat get gat gat ggt 
Gin Asp Ala Val He Arg Glu Leu Leu Arg Gly His Ala Asp Asp Gly 
135 140 145 

cgt ggg ggg tgg ccg cag gag cag cgt gag ggt ttg egg atg gtg ggg 
Arg Gly Gly Trp Pro Gin Glu Gin Arg Glu Gly Leu Arg Met Val Gly 
150 155 160 165 

ttc get agg cag ttg cgt gac ttt ttg ctt cgt gcg gtg gag cgt ggt 
Phe Ala Arg Gin Leu Arg Asp Phe Leu Leu Arg Ala Val Glu Arg Gly 
170 175 180 

gtg ggc cct gat gag ttg gtg gaa ttg ggg gag cga ttt gag cgc gec 
Val Gly Pro Asp Glu Leu Val Glu Leu Gly Glu Arg Phe Glu Arg Ala 
185 190 195 

aat tgg gtt get gcg ggt gag ttc ctt cgt gag tac aag cag gtg atg 
Asn Trp Val Ala Ala Gly Glu Phe Leu Arg Glu Tyr Lys Gin Val Met 
200 205 210 

aag ctg teg ggg gcg cat agt ttt tct gcg tct gag ttg gtg act gaa 
Lys Leu Ser Gly Ala His Ser Phe Ser Ala Ser Glu Leu Val Thr Glu 
215 220 225 

gcg ctg cgt ggt cct gag ccg teg gtg aag tat cgc ggt gtg ttt att 
Ala Leu Arg Gly Pro Glu Pro Ser Val Lys Tyr Arg Gly Val Phe He 
230 235 240 245 

gat gat gcg cag cat ttg gat ccg aag teg gcg gaa ctt gtg teg egg 
Asp Asp Ala Gin His Leu Asp Pro Lys Ser Ala Glu Leu Val Ser Arg 
250 255 260 

ttt ttc cct gag gcg gag ttg get gtg gtg gcg ggt gat ccg cag cag 
Phe Phe Pro Glu Ala Glu Leu Ala Val Val Ala Gly Asp Pro Gin Gin 
265 270 275 

teg gtg ttt agg ttc cgt ggt gcg aat ccg gat ttt etc ace aag ttg 
Ser Val Phe Arg Phe Arg Gly Ala Asn Pro Asp Phe Leu Thr Lys Leu 
280 285 290 

agt gtg gat cac gag gtg gtg ttg aag ggg agg agg aaa gcg teg aca 
Ser Val Asp His Glu Val Val Leu Lys Gly Arg Arg Lys Ala Ser Thr 
295 300 305 

age att gtc gtg gca gag acc gag teg gcg cat gcg gac ctg ctt get 
Ser He Val Val Ala Glu Thr Glu Ser Ala His Ala Asp Leu Leu Ala 
310 315 320 325 

gac acg gtg egg cgc gcg cat etc att gat ggg cgc age tgg teg gag 
Asp Thr Val Arg Arg Ala His Leu lie Asp Gly Arg Ser Trp Ser Glu 
330 335 340 

ate get gtt ate gtg cgc teg gee ggc atg att gcg ccg att tgg cgc 
He Ala Val He Val Arg Ser Ala Gly Met He Ala Pro He Trp Arg 
345 350 355 

acc ctg ctg gee gee ggc gtg ccc gtg cac ate age ccg act gat gtg 
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Thr Leu Leu Ala Ala Gly Val Pro Val His He Ser Pro Thr Asp Val 
360 365 370 

gtg etc gec gaa caa cgt ate gtt gec gca atg att etc ggg ctg cgc 
Val Leu Ala Glu Gin Arg He Val Ala Ala Met He Leu Gly Leu Arg 
375 380 385 

gcg ctg acg gaa teg etc aac gee ate gag ttg gag gat ctt etc eta 
Ala Leu Thr Glu Ser Leu Asn Ala He Glu Leu Glu Asp Leu Leu Leu 
390 395 400 405 

gga ccg ate ggt ggc gec gat ccg gtg act ctg cgt cgt ttg ctg cgc 
Gly Pro He Gly Gly Ala Asp Pro Val Thr Leu Arg Arg Leu Leu Arg 
410 415 420 

ggg ttg egg cag gcg gag atg aag atg ggt ggg cag agg cga gcg ate 
Gly Leu Arg Gin Ala Glu Met Lys Met Gly Gly Gin Arg Arg Ala He 
425 430 435 

gag gtg etc aga age ctg etc gca gag teg gat gcg gag atg ttg ggc 
Glu Val Leu Arg Ser Leu Leu Ala Glu Ser Asp Ala Glu Met Leu Gly 
440 445 450 

ttt ttg ace gat cgt gag ctg aat ttg etc gag egg gtg cga tct gtg 
Phe Leu Thr Asp Arg Glu Leu Asn Leu Leu Glu Arg Val Arg Ser Val 
455 460 465 

ttg gaa gcg ggt cgt gaa gcg etc gcg gaa cac ggc agt ate gaa gag 
Leu Glu Ala Gly Arg Glu Ala Leu Ala Glu His Gly Ser He Glu Glu 
470 475 480 485 

gtg ttg tgg gcg ctg tgg teg gcg ace gat ctg teg aac teg ttg tec 
Val Leu Trp Ala Leu Trp Ser Ala Thr Asp Leu Ser Asn Ser Leu Ser 
490 495 500 

gcg ate age ctt cga ggc ggc gca teg ggg tec cag gec gat cgc gat 
Ala He Ser Leu Arg Gly Gly Ala Ser Gly Ser Gin Ala Asp Arg Asp 
505 510 515 

ttg gat gcg atg atg gcg ctt ttc gac gec gee ggc gac tac gtg gag 
Leu Asp Ala Met Met Ala Leu Phe Asp Ala Ala Gly Asp Tyr Val Glu 
520 525 530 

cgc tac ccg tea gcg ggc gtg egg agt ttc att ctg cat att tct gag 
Arg Tyr Pro Ser Ala Gly Val Arg Ser Phe He Leu His He Ser Glu 
535 540 545 

cag gaa ctt ccg acc ggc atg cgt gag cga cgc ggc gcg ate ccg gag 
Gin Glu Leu Pro Thr Gly Met Arg Glu Arg Arg Gly Ala He Pro Glu 
550 555 560 565 

gec gtc gag gtg ctg acg gcg cac gcg acg acg ggt cgt gag tgg aag 
Ala Val Glu Val Leu Thr Ala His Ala Thr Thr Gly Arg Glu Trp Lys 
570 575 580 

cgc gtg ate gtt get gag gtg cag gag ggc agt tgg ccg teg etc ggt 
Arg Val He Val Ala Glu Val Gin Glu Gly Ser Trp Pro Ser Leu Gly 
585 590 595 

gaa act ggc acg ctg ctt ggt cag gaa gag ttc gtc gat ttg gtg gat 
Glu Thr Gly Thr Leu Leu Gly Gin Glu Glu Phe Val Asp Leu Val Asp 
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gag ggt att gat ccc gat ate ate att tec cga tec gec gaa cga ctg 
Glu Gly He Asp Pro Asp He He He Ser Arg Ser Ala Glu Arg Leu 
615 620 625 

gcg gag gaa cgc cga ctg ttc tac etc gec acc acc aga tec acc gaa 
Ala Glu Glu Arg Arg Leu Phe Tyr Leu Ala Thr Thr Arg Ser Thr Glu 
630 635 640 645 

teg etc ctg gtt acc get gtg aat tec ccc gac tec gac gaa gtc cgc 
Ser Leu Leu Val Thr Ala Val Asn Ser Pro Asp Ser Asp Glu Val Arg 
650 655 660 

gaa ccc tec egg ttt ttg gaa ttg ctg agt caa ccg ate gtt gtt etc 
Glu Pro Ser Arg Phe Leu Glu Leu Leu Ser Gin Pro He Val Val Leu 
665 670 675 

gag ggg gag gaa get teg gcg ate gcg gaa ccg gag gag att ggg cat 
Glu Gly Glu Glu Ala Ser Ala He Ala Glu Pro Glu Glu He Gly His 
680 685 690 

egg ttg ttg teg att cct gcg atg gtt get gag ttg cgt cgt gtg gtg 
Arg Leu Leu Ser He Pro Ala Met Val Ala Glu Leu Arg Arg Val Val 
695 700 705 

aat gat ccg egg gat ccg cgt egg aag cag get gcg agg cag ttg teg 
Asn Asp Pro Arg Asp Pro Arg Arg Lys Gin Ala Ala Arg Gin Leu Ser 
710 715 720 725 

agg ctt gcg gag gcg ggg att ccg ggt gcg aat cct gec gag tgg acg 
Arg Leu Ala Glu Ala Gly He Pro Gly Ala Asn Pro Ala Glu Trp Thr 
730 735 740 

aat ctg cgc act ccg teg act gat gag gag ttg ate aag ggg gcg gtg 
Asn Leu Arg Thr Pro Ser Thr Asp Glu Glu Leu He Lys Gly Ala Val 
745 750 755 

teg ttg teg ccg teg egg att gag cag ttg ttg aat tgt ccg ctg cgc 
Ser Leu Ser Pro Ser Arg He Glu Gin Leu Leu Asn Cys Pro Leu Arg 
760 765 770 

get gtg ttg gat cgt ttg gac agt gag gag gaa acg ccg ate gcg atg 
Ala Val Leu Asp Arg Leu Asp Ser Glu Glu Glu Thr Pro He Ala Met 
775 780 785 

etc aag ggc acc ttg gtg cac gcg ttt gcg gag gcg gtc gec ggt ggc 
Leu Lys Gly Thr Leu Val His Ala Phe Ala Glu Ala Val Ala Gly Gly 
790 795 800 805 

gtc gat gcg gcg etc gee gaa gag aag gtg acc age gee tac atg cag 
Val Asp Ala Ala Leu Ala Glu Glu Lys Val Thr Ser Ala Tyr Met Gin 
810 815 820 

ctg gcg aac gtg ccg age tgg teg cgc gaa age acc gaa att get ttt 
Leu Ala Asn Val Pro Ser Trp Ser Arg Glu Ser Thr Glu He Ala Phe 



cga cgc ate etc tea cgt acc gat acc tgg ctg aag act tct cgc gee 
Arg Arg He Leu Ser Arg Thr Asp Thr Trp Leu Lys Thr Ser Arg Ala 
840 845 850 



2659 
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gat ttt acg gaa gtg gga acg gag atg gac gta teg gtg acc ate gat 2707 
Asp Phe Thr Glu Val Gly Thr Glu Met Asp Val Ser Val Thr He Asp 
855 860 865 

gac tec gta teg ate cgt ggt cgc atg gac cgt ttg gag cga aac aaa 2755 
Asp Ser Val Ser He Arg Gly Arg Met Asp Arg Leu Glu Arg Asn Lys 
870 875 880 885 

tec ggc gag ttg gtg gtt gtt gat ttc aaa acg ggc aaa act caa ate 2803 
Ser Gly Glu Leu Val Val Val Asp Phe Lys Thr Gly Lys Thr Gin He 
890 895 900 

get gca aaa gac atg ggc gat cac cca cag ttg ttt gcg tat caa ttg 2851 
Ala Ala Lys Asp Met Gly Asp His Pro Gin Leu Phe Ala Tyr Gin Leu 
905 910 915 

gcg ttg teg aaa ggc gtg ctg cat ggt gac aaa 2884 
Ala Leu Ser Lys Gly Val Leu His Gly Asp Lys 
920 925 



<210> 52 

<211> 928 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 52 

Met Ser Glu Tyr Lys 

1 5 

He Lys Pro Thr Ser 
20 

Ser His Leu Val Lys 
35 

Ala Gly Ser Gly Val 
50 

lie Arg Gin Gly Trp 
65 

Lys Glu Ala Ala Ser 
85 

Gin Met Asp Tyr Val 
100 

Val Ala Phe Ala Leu 
115 

He Thr Gly Ala Glu 
130 

His Ala Asp Asp Gly 
145 



Pro Pro He Pro Ser Asp 
10 

Lys Leu Arg Pro Arg Ser 
25 

Gin Gly Thr Gly Leu Trp 
40 

Ser Ser Ala Val Val Asp 
55 

Glu Pro Ser Ser Met Leu 
70 75 

Arg Leu Arg Gin Glu He 
90 

Ser Glu Gly Pro Leu Val 
105 

He Arg Asp Ala Ser Asp 
120 

Gin Asp Ala Val He Arg 
135 

Arg Gly Gly Trp Pro Gin 
150 155 



Pro Gin Val Arg Leu 
15 

Trp Glu Gly Glu Val 
30 

Arg Val Thr Gly Glu 
45 

Thr Val Leu Glu Arg 
60 

Val Val Ala Thr Ser 
80 

Ser Glu Ser Val Ala 
95 

Arg Ser Val His Ser 
110 

Asp Asp Val Arg Leu 
125 

Glu Leu Leu Arg Gly 
140 

Glu Gin Arg Glu Gly 
160 



Leu Arg Met Val Gly Phe Ala Arg Gin Leu Arg Asp Phe Leu Leu Arg 
165 170 175 
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Ala Val Glu Arg 
180 

Arg Phe Glu Arg 
195 

Tyr Lys Gin Val 
210 

Glu Leu Val Thr 
225 

Arg Gly Val Phe 



Glu Leu Val Ser 
260 

Gly Asp Pro Gin 
275 

Phe Leu Thr Lys 
290 

Arg Lys Ala Ser 
305 

Ala Asp Leu Leu 



Arg Ser Trp Ser 
340 



Ala Pro lie Trp 
355 

Ser Pro Thr Asp 
370 

lie Leu Gly Leu 
385 

Glu Asp Leu Leu 



Arg Arg Leu Leu 
420 

Gin Arg Arg Ala 
435 

Ala Glu Met Leu 
450 

Arg Val Arg Ser 
465 

Gly Ser lie Glu 



Gly Val Gly Pro 



Ala Asn Trp Val 
200 

Met Lys Leu Ser 
215 

Glu Ala Leu Arg 
230 

lie Asp Asp Ala 
245 

Arg Phe Phe Pro 



Gin Ser Val Phe 
280 

Leu Ser Val Asp 
295 

Thr Ser He Val 
310 

Ala Asp Thr Val 
325 

Glu He Ala Val 



Arg Thr Leu Leu 
360 

Val Val Leu Ala 
375 

Arg Ala Leu Thr 
390 

Leu Gly Pro He 
405 

Arg Gly Leu Arg 



He Glu Val Leu 
440 

Gly Phe Leu Thr 
455 

Val Leu Glu Ala 
470 

Glu Val Leu Trp 
485 



Asp Glu Leu Val 
185 

Ala Ala Gly Glu 



Gly Ala His Ser 
220 

Gly Pro Glu Pro 
235 

Gin His Leu Asp 
250 

Glu Ala Glu Leu 
265 

Arg Phe Arg Gly 



His Glu Val Val 
300 

Val Ala Glu Thr 
315 

Arg Arg Ala His 
330 

lie Val Arg Ser 
345 

Ala Ala Gly Val 



Glu Gin Arg He 
380 

Glu Ser Leu Asn 
395 

Gly Gly Ala Asp 
410 

Gin Ala Glu Met 
425 

Arg Ser Leu Leu 



Asp Arg Glu Leu 
460 

Gly Arg Glu Ala 
475 

Ala Leu Trp Ser 
490 



Glu Leu Gly Glu 
190 

Phe Leu Arg Glu 
205 

Phe Ser Ala Ser 



Ser Val Lys Tyr 
240 

Pro Lys Ser Ala 
255 

Ala Val Val Ala 
270 

Ala Asn Pro Asp 
285 

Leu Lys Gly Arg 



Glu Ser Ala His 
320 

Leu He Asp Gly 
335 

Ala Gly Met He 
350 

Pro Val His He 
365 

Val Ala Ala Met 



Ala He Glu Leu 
400 

Pro Val Thr Leu 
415 

Lys Met Gly Gly 
430 

Ala Glu Ser Asp 
445 

Asn Leu Leu Glu 



Leu Ala Glu His 
480 

Ala Thr Asp Leu 
495 



Ser Asn Ser Leu Ser Ala He Ser Leu Arg Gly Gly Ala Ser Gly Ser 
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500 



505 



510 



Gin Ala Asp Arg Asp Leu Asp Ala Met Met Ala Leu Phe Asp Ala Ala 
515 520 525 

Gly Asp Tyr Val Glu Arg Tyr Pro Ser Ala Gly Val Arg Ser Phe lie 
530 535 540 

Leu His lie Ser Glu Gin Glu Leu Pro Thr Gly Met Arg Glu Arg Arg 
545 550 555 560 

Gly Ala lie Pro Glu Ala Val Glu Val Leu Thr Ala His Ala Thr Thr 
565 570 575 

Gly Arg Glu Trp Lys Arg Val lie Val Ala Glu Val Gin Glu Gly Ser 
580 585 590 

Trp Pro Ser Leu Gly Glu Thr Gly Thr Leu Leu Gly Gin Glu Glu Phe 
595 600 605 

Val Asp Leu Val Asp Glu Gly lie Asp Pro Asp lie lie lie Ser Arg 
610 615 620 

Ser Ala Glu Arg Leu Ala Glu Glu Arg Arg Leu Phe Tyr Leu Ala Thr 
625 630 635 640 

Thr Arg Ser Thr Glu Ser Leu Leu Val Thr Ala Val Asn Ser Pro Asp 
645 650 655 

Ser Asp Glu Val Arg Glu Pro Ser Arg Phe Leu Glu Leu Leu Ser Gin 
660 665 670 

Pro lie Val Val Leu Glu Gly Glu Glu Ala Ser Ala He Ala Glu Pro 
675 680 685 

Glu Glu He Gly His Arg Leu Leu Ser He Pro Ala Met Val Ala Glu 
690 695 700 

Leu Arg Arg Val Val Asn Asp Pro Arg Asp Pro Arg Arg Lys Gin Ala 
705 710 715 720 

Ala Arg Gin Leu Ser Arg Leu Ala Glu Ala Gly He Pro Gly Ala Asn 
725 730 735 

Pro Ala Glu Trp Thr Asn Leu Arg Thr Pro Ser Thr Asp Glu Glu Leu 
740 745 750 

He Lys Gly Ala Val Ser Leu Ser Pro Ser Arg He Glu Gin Leu Leu 
755 760 765 

Asn Cys Pro Leu Arg Ala Val Leu Asp Arg Leu Asp Ser Glu Glu Glu 
770 775 780 

Thr Pro He Ala Met Leu Lys Gly Thr Leu Val His Ala Phe Ala Glu 
785 790 795 800 

Ala Val Ala Gly Gly Val Asp Ala Ala Leu Ala Glu Glu Lys Val Thr 



805 



810 



815 



Ser Ala Tyr Met Gin Leu Ala Asn Val Pro Ser Trp Ser Arg Glu Ser 
820 825 830 
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Thr Glu He Ala Phe Arg Arg He 
835 840 

Lys Thr Ser Arg Ala Asp Phe Thr 
850 855 

Ser Val Thr He Asp Asp Ser Val 
865 870 

Leu Glu Arg Asn Lys Ser Gly Glu 
885 

Gly Lys Thr Gin He Ala Ala Lys 
900 

Phe Ala Tyr Gin Leu Ala Leu Ser 
915 920 



Leu Ser Arg Thr Asp Thr Trp Leu 
845 

Glu Val Gly Thr Glu Met Asp Val 
860 

Ser He Arg Gly Arg Met Asp Arg 
875 880 

Leu Val Val Val Asp Phe Lys Thr 
890 895 

Asp Met Gly Asp His Pro Gin Leu 
905 910 

Lys Gly Val Leu His Gly Asp Lys 
925 



<210> 53 
<211> 2891 
<212> DNA 

<213> Corynebacterium glutamic™ 

<220> 

<2 21> CDS 

<222> (1) . . (2868) 

<223> RXA01736 

<400> 53 

acg gta tec acc tat gac tec tat gcg ggc acg ttg att aga gaa tac 48 

Thr Val Ser Thr Tyr Asp Ser Tyr Ala Gly Thr Leu He Arg Glu Tyr 

15 10 15 

gga ttg ctg ctt cca gta gaa cct tec gca agg ttg ate aca caa acg 96 
Gly Leu Leu Leu Pro Val Glu Pro Ser Ala Arg Leu He Thr Gin Thr 
20 25 30 

gag ctt tat cac ate get cgc aac gtg gtg aac aac tac gac ggt gag 144 
Glu Leu Tyr His He Ala Arg Asn Val Val Asn Asn Tyr Asp Gly Glu 
35 40 45 

etc acc gec acc caa acg ccg gec act gtc acg gaa tac etc etc aag 192 
Leu Thr Ala Thr Gin Thr Pro Ala Thr Val Thr Glu Tyr Leu Leu Lys 
50 55 60 

ctg gta tec gaa atg gac aac cac atg gtt acc gca gag gat ate cgt 240 
Leu Val Ser Glu Met Asp Asn His Met Val Thr Ala Glu Asp He Arg 
65 70 75 80 

gag gag tec gat ccg ttc att aag ctt ttc gac gaa etc ccc aag ggc 2 88 
Glu Glu Ser Asp Pro Phe He Lys Leu Phe Asp Glu Leu Pro Lys Gly 
85 90 95 

aag ggt cag cgc gac aac etc aac gec gaa atg acg aag tgg egg gat 33 6 
Lys Gly Gin Arg Asp Asn Leu Asn Ala Glu Met Thr Lys Trp Arg Asp 
100 105 110 
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aca cag gtc get cgc etc cag tac ttg ccc etc gtg aag get ttg aaa 
Thr Gin Val Ala Arg Leu Gin Tyr Leu Pro Leu Val Lys Ala Leu Lys 
115 120 125 

gag gaa ctg cac aat cag get gtg gtg acg ttt ggt gag cag atg tct 
Glu Glu Leu His Asn Gin Ala Val Val Thr Phe Gly Glu Gin Met Ser 
130 135 140 

aag gca get cat etc gca teg acg cat cct cag gtg ggc tat teg cag 
Lys Ala Ala His Leu Ala Ser Thr His Pro Gin Val Gly Tyr Ser Gin 
145 150 155 160 

agg cga egg ttc cgc gtt gtc atg ctt gat gag tat cag gac acc age 
Arg Arg Arg Phe Arg Val Val Met Leu Asp Glu Tyr Gin Asp Thr Ser 
165 170 175 

cac teg cag cgt gtg ttg ttg age agt ctt ttc ggt ggc acc gat cct 
His Ser Gin Arg Val Leu Leu Ser Ser Leu Phe Gly Gly Thr Asp Pro 
180 185 190 

ggt etc act gtt aat get gtg ggc gat cca atg cag gcg att tat ggt 
Gly Leu Thr Val Asn Ala Val Gly Asp Pro Met Gin Ala He Tyr Gly 
195 200 205 

tgg cga ggt gcg aca gcg gcg aac ttg gag aat ttc gtt gac gat ttc 
Trp Arg Gly Ala Thr Ala Ala Asn Leu Glu Asn Phe Val Asp Asp Phe 
210 215 220 

ccc gtc ate cat etc gat gga aaa acg aga gca ccg aaa aac gag ttg 
Pro Val He His Leu Asp Gly Lys Thr Arg Ala Pro Lys Asn Glu Leu 
225 230 235 240 

acc aca agt tgg cga aac cca cca gaa gtc etc acc ctt gee aac gca 
Thr Thr Ser Trp Arg Asn Pro Pro Glu Val Leu Thr Leu Ala Asn Ala 
245 250 255 

gtt teg egg gag gtg ctt ggg teg ccc gat gcg ccg act egg acg gtg 
Val Ser Arg Glu Val Leu Gly Ser Pro Asp Ala Pro Thr Arg Thr Val 
260 265 270 

cag ccg ctg cag cct egg gaa ggc gca ccg acc ggt gaa gtg teg etc 
Gin Pro Leu Gin Pro Arg Glu Gly Ala Pro Thr Gly Glu Val Ser Leu 
275 280 285 

gga tgg ttt ggt acg gcg gcg cag gaa cgt gag ttt gtg get gat gag 
Gly Trp Phe Gly Thr Ala Ala Gin Glu Arg Glu Phe Val Ala Asp Glu 
290 295 300 

atg gtg aag cat tgg aat gcg egg gag gag aag ggc aca ttt act get 
Met Val Lys His Trp Asn Ala Arg Glu Glu Lys Gly Thr Phe Thr Ala 
305 310 315 320 

gcg gtg ttg gtg cgt aag aag cgt cat teg gca ccg atg gcg gag gag 
Ala Val Leu Val Arg Lys Lys Arg His Ser Ala Pro Met Ala Glu Glu 
325 330 335 

ctg acc aag cgt ggc ate ccc gtg gag ate gtc gga ctg tct ggt ttg 
Leu Thr Lys Arg Gly lie Pro Val Glu He Val Gly Leu Ser Gly Leu 
340 345 350 
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ttg gat ate cct gag att gec gat eta att tct eta gca act atg etc 
Leu Asp lie Pro Glu lie Ala Asp Leu lie Ser Leu Ala Thr Met Leu 
355 360 365 

gtg cgt cct cac gat aat egg get gcg ttg cgt att ttg gcg ggc ccg 
Val Arg Pro His Asp Asn Arg Ala Ala Leu Arg lie Leu Ala Gly Pro 
370 375 380 

cat gtg ggt ttg ggt gtg gcg gat ttg cag egg ttg cag ggt cgt gcg 
His Val Gly Leu Gly Val Ala Asp Leu Gin Arg Leu Gin Gly Arg Ala 
385 390 395 400 

cgc aat att gcg ggt cgt gtg tct cgt gag cgt cga gag aag aac cca 
Arg Asn He Ala Gly Arg Val Ser Arg Glu Arg Arg Glu Lys Asn Pro 
405 410 415 

gat cca tta gcg gag ctt gat gcg att att gag gaa gcg act gcg att 
Asp Pro Leu Ala Glu Leu Asp Ala He He Glu Glu Ala Thr Ala He 
420 425 430 

gaa ccg gaa get gtg gtt ggt eta get gat gcg gtt gec gat ttg ggt 
Glu Pro Glu Ala Val Val Gly Leu Ala Asp Ala Val Ala Asp Leu Gly 
435 440 445 

gag ggc gat cgt ttc age gag gag ggg ttg agt cgt ttg aag cga ctg 
Glu Gly Asp Arg Phe Ser Glu Glu Gly Leu Ser Arg Leu Lys Arg Leu 
450 455 460 

gec act cag ttg cga tat ttg cgt aag tac age ttg ggt cgt teg gtg 
Ala Thr Gin Leu Arg Tyr Leu Arg Lys Tyr Ser Leu Gly Arg Ser Val 
465 470 475 480 

gcg gac att ttt get gat att gaa act gtg ttc aat att cgc acg gag 
Ala Asp He Phe Ala Asp He Glu Thr Val Phe Asn lie Arg Thr Glu 
485 490 495 

gtg ttg teg agg cag gat cct cac gec gat ggt get get gga acg gtg 
Val Leu Ser Arg Gin Asp Pro His Ala Asp Gly Ala Ala Gly Thr Val 
500 505 510 

cat ttg gat aag ttc gca gaa gag gtc gca agt cac ggt ggc att ggg 
His Leu Asp Lys Phe Ala Glu Glu Val Ala Ser His Gly Gly He Gly 
515 520 525 

ctg cct gag ctg ttg gac tat ttt gag etc gcg aag gat cag gaa gag 
Leu Pro Glu Leu Leu Asp Tyr Phe Glu Leu Ala Lys Asp Gin Glu Glu 
530 535 540 

ggc ctt gag ccg ggt gag gtg acg gtt cgc age gat cgt gtg cag ate 
Gly Leu Glu Pro Gly Glu Val Thr Val Arg Ser Asp Arg Val Gin He 
545 550 555 560 

ctt act gtc cac aag get aag ggt ttg gag tgg gat ate gtt teg gtg 
Leu Thr Val His Lys Ala Lys Gly Leu Glu Trp Asp He Val Ser Val 
565 570 575 

ttg cat gec gat gcg teg acc tat gat gcg aag get teg acg tgg ttg 
Leu His Ala Asp Ala Ser Thr Tyr Asp Ala Lys Ala Ser Thr Trp Leu 
580 585 590 

aaa aat gtc acg atg ate ccg teg teg ctt cgt ggc gat gec ggg acc 
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Lys Asn Val Thr Met lie Pro Ser Ser Leu Arg Gly Asp Ala Gly Thr 
595 600 605 

ggc gcc cca gag atg gat acc tct gag gcg gac gat cgc aaa get ctg 
Gly Ala Pro Glu Met Asp Thr Ser Glu Ala Asp Asp Arg Lys Ala Leu 
610 615 620 

gaa gat tec ggc aag gag tac acc agt gaa gtg cgt gag ggg tta egg 
Glu Asp Ser Gly Lys Glu Tyr Thr Ser Glu Val Arg Glu Gly Leu Arg 
625 630 635 640 

gag gaa aat teg cga ctg ttt tat gtc ggt ate acg cgc age gaa egg 
Glu Glu Asn Ser Arg Leu Phe Tyr Val Gly lie Thr Arg Ser Glu Arg 
645 650 655 

gtg ttg etc gtg acg ggt teg gcg ctt gat gaa agt ggc aca aag gcg 
Val Leu Leu Val Thr Gly Ser Ala Leu Asp Glu Ser Gly Thr Lys Ala 
660 665 670 

aaa gtt ccc tac ggc cac ttg gag ate ctt egg gat aaa gcg ccg gag 
Lys Val Pro Tyr Gly His Leu Glu lie Leu Arg Asp Lys Ala Pro Glu 
675 680 685 

tgc gtg gtg teg tgg tgg gaa ggg gaa gag ggg gac gtc gaa aag caa 
Cys Val Val Ser Trp Trp Glu Gly Glu Glu Gly Asp Val Glu Lys Gin 
690 695 700 

aaa cct gcg gaa ggc gtc ttc ccg caa ctg etc gcc get gac tec tec 
Lys Pro Ala Glu Gly Val Phe Pro Gin Leu Leu Ala Ala Asp Ser Ser 
705 710 715 720 

ggc gcg gat ttg gtg cgc ggc ccg cgc gcc gag cca aac aac gag ggc 
Gly Ala Asp Leu Val Arg Gly Pro Arg Ala Glu Pro Asn Asn Glu Gly 
725 730 735 

ggg ctg gaa age ttg tgg gaa aaa gag gta age gcg ctt ate gac gaa 
Gly Leu Glu Ser Leu Trp Glu Lys Glu Val Ser Ala Leu lie Asp Glu 
740 745 750 

cac cgc cgc ctt tec aac ccc ate gtc gaa gtc gaa acg ccc cgc gaa 
His Arg Arg Leu Ser Asn Pro lie Val Glu Val Glu Thr Pro Arg Glu 
755 760 765 

etc acg gcc acc gac etc gtc tct atg aaa aac aat ccc gaa cag ttc 
Leu Thr Ala Thr Asp Leu Val Ser Met Lys Asn Asn Pro Glu Gin Phe 
770 775 780 

gcc cga cga atg cgt cgc cct gtc ccg ttc aaa cca aac acc tac gca 
Ala Arg Arg Met Arg Arg Pro Val Pro Phe Lys Pro Asn Thr Tyr Ala 
785 790 795 800 

aaa cgc ggc aca ctg ttc cac caa tgg etc gaa gat egg ttt ggc age 
Lys Arg Gly Thr Leu Phe His Gin Trp Leu Glu Asp Arg Phe Gly Ser 
805 810 815 

acc gcg ctt etc gac gaa acc gag etc ccc ggc ate gac gag gac tac 
Thr Ala Leu Leu Asp Glu Thr Glu Leu Pro Gly lie Asp Glu Asp Tyr 
820 825 830 



teg gat gac gca ttc ate gaa etc cgc gac gcg ttc eta gga tct act 
Ser Asp Asp Ala Phe lie Glu Leu Arg Asp Ala Phe Leu Gly Ser Thr 



2544 
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tgg gaa aac cgc aca ccg gaa ttc gtc gaa cat ccc ttc gaa gta acg 
Trp Glu Asn Arg Thr Pro Glu Phe Val Glu His Pro Phe Glu Val Thr 
850 855 860 

ate ggc gaa cac gtc ate cgc ggc cgc atg gac gec gtc ttc cac acc 
He Gly Glu His Val He Arg Gly Arg Met Asp Ala Val Phe His Thr 
865 870 875 880 

gat ggc acc tgg atg gtg gtc gac tgg aaa acc gga cgc acc cca acc 
Asp Gly Thr Trp Met Val Val Asp Trp Lys Thr Gly Arg Thr Pro Thr 
885 890 895 

ggc ccc gaa atg gac gca gcg ate ate cag etc get gtc tat aga etc 
Gly Pro Glu Met Asp Ala Ala He He Gin Leu Ala Val Tyr Arg Leu 
900 905 910 

gec tgg gca cga etc aaa ggc etc gaa cct gaa gaa gtc cgc gca gca 
Ala Trp Ala Arg Leu Lys Gly Leu Glu Pro Glu Glu Val Arg Ala Ala 
915 920 925 

ttc cat tac gtc gec cac gat cac acc ttt gag ccg aac gat ctg ccg 
Phe His Tyr Val Ala His Asp His Thr Phe Glu Pro Asn Asp Leu Pro 
930 935 940 

act caa gaa gaa eta gec egg ctg etc agt cag gaa tgatgegect 
Thr Gin Glu Glu Leu Ala Arg Leu Leu Ser Gin Glu 
945 950 955 

aagatcaaac aag 



<210> 54 
<211> 956 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Thr Val Ser Thr Tyr Asp Ser Tyr Ala Gly Thr Leu He Arg Glu Tyr 
15 10 15 

Gly Leu Leu Leu Pro Val Glu Pro Ser Ala Arg Leu He Thr Gin Thr 
20 25 30 

Glu Leu Tyr His He Ala Arg Asn Val Val Asn Asn Tyr Asp Gly Glu 
35 40 45 

Leu Thr Ala Thr Gin Thr Pro Ala Thr Val Thr Glu Tyr Leu Leu Lys 
50 55 60 

Leu Val Ser Glu Met Asp Asn His Met Val Thr Ala Glu Asp He Arg 
65 70 75 80 

Glu Glu Ser Asp Pro Phe He Lys Leu Phe Asp Glu Leu Pro Lys Gly 
85 90 95 

Lys Gly Gin Arg Asp Asn Leu Asn Ala Glu Met Thr Lys Trp Arg Asp 
100 105 HO 



Thr Gin Val Ala Arg Leu Gin Tyr Leu Pro Leu Val Lys Ala Leu Lys 
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Glu Glu Leu His Asn Gin Ala Val Val Thr Phe Gly Glu Gin Met Ser 
130 135 140 

Lys Ala Ala His Leu Ala Ser Thr His Pro Gin Val Gly Tyr Ser Gin 
145 150 155 160 

Arg Arg Arg Phe Arg Val Val Met Leu Asp Glu Tyr Gin Asp Thr Ser 
165 170 175 

His Ser Gin Arg Val Leu Leu Ser Ser Leu Phe Gly Gly Thr Asp Pro 
180 185 190 

Gly Leu Thr Val Asn Ala Val Gly Asp Pro Met Gin Ala He Tyr Gly 
195 200 205 

Trp Arg Gly Ala Thr Ala Ala Asn Leu Glu Asn Phe Val Asp Asp Phe 
210 215 220 

Pro Val He His Leu Asp Gly Lys Thr Arg Ala Pro Lys Asn Glu Leu 
225 230 235 240 

Thr Thr Ser Trp Arg Asn Pro Pro Glu Val Leu Thr Leu Ala Asn Ala 
245 250 255 

Val Ser Arg Glu Val Leu Gly Ser Pro Asp Ala Pro Thr Arg Thr Val 
260 265 270 

Gin Pro Leu Gin Pro Arg Glu Gly Ala Pro Thr Gly Glu Val Ser Leu 
275 280 285 

Gly Trp Phe Gly Thr Ala Ala Gin Glu Arg Glu Phe Val Ala Asp Glu 
290 295 300 

Met Val Lys His Trp Asn Ala Arg Glu Glu Lys Gly Thr Phe Thr Ala 
305 310 315 320 

Ala Val Leu Val Arg Lys Lys Arg His Ser Ala Pro Met Ala Glu Glu 
325 330 335 

Leu Thr Lys Arg Gly He Pro Val Glu He Val Gly Leu Ser Gly Leu 
340 345 350 

Leu Asp He Pro Glu He Ala Asp Leu He Ser Leu Ala Thr Met Leu 
355 360 365 

Val Arg Pro His Asp Asn Arg Ala Ala Leu Arg He Leu Ala Gly Pro 
370 375 380 

His Val Gly Leu Gly Val Ala Asp Leu Gin Arg Leu Gin Gly Arg Ala 
385 390 395 400 

Arg Asn He Ala Gly Arg Val Ser Arg Glu Arg Arg Glu Lys Asn Pro 
405 410 415 

Asp Pro Leu Ala Glu Leu Asp Ala lie He Glu Glu Ala Thr Ala He 
420 425 430 

Glu Pro Glu Ala Val Val Gly Leu Ala Asp Ala Val Ala Asp Leu Gly 
435 440 445 
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Glu Gly Asp Arg 
450 

Ala Thr Gin Leu 
465 

Ala Asp lie Phe 



Val Leu Ser Arg 
500 

His Leu Asp Lys 
515 

Leu Pro Glu Leu 
530 

Gly Leu Glu Pro 
545 

Leu Thr Val His 



Leu His Ala Asp 
580 

Lys Asn Val Thr 
595 



Gly Ala Pro Glu 
610 

Glu Asp Ser Gly 
625 

Glu Glu Asn Ser 



Val Leu Leu Val 
660 

Lys Val Pro Tyr 
675 

Cys Val Val Ser 
690 

Lys Pro Ala Glu 
705 

Gly Ala Asp Leu 



Gly Leu Glu Ser 
740 

His Arg Arg Leu 
755 



Phe Ser Glu Glu 
455 



Arg Tyr Leu Arg 
470 

Ala Asp lie Glu 
485 

Gin Asp Pro His 



Phe Ala Glu Glu 
520 

Leu Asp Tyr Phe 
535 

Gly Glu Val Thr 
550 

Lys Ala Lys Gly 
565 

Ala Ser Thr Tyr 



Met lie Pro Ser 
600 



Met Asp Thr Ser 
615 

Lys Glu Tyr Thr 
630 

Arg Leu Phe Tyr 
645 

Thr Gly Ser Ala 



Gly His Leu Glu 
680 

Trp Trp Glu Gly 
695 

Gly Val Phe Pro 
710 

Val Arg Gly Pro 
725 

Leu Trp Glu Lys 



Ser Asn Pro lie 
760 



Gly Leu Ser Arg 
460 



Lys Tyr Ser Leu 
475 

Thr Val Phe Asn 
490 

Ala Asp Gly Ala 
505 

Val Ala Ser His 



Glu Leu Ala Lys 
540 

Val Arg Ser Asp 
555 

Leu Glu Trp Asp 
570 

Asp Ala Lys Ala 
585 

Ser Leu Arg Gly 



Glu Ala Asp Asp 
620 

Ser Glu Val Arg 
635 

Val Gly lie Thr 
650 

Leu Asp Glu Ser 
665 

lie Leu Arg Asp 



Glu Glu Gly Asp 
700 



Gin Leu Leu Ala 
715 

Arg Ala Glu Pro 
730 

Glu Val Ser Ala 
745 

Val Glu Val Glu 



Leu Lys Arg Leu 



Gly Arg Ser Val 
480 

lie Arg Thr Glu 
495 

Ala Gly Thr Val 
510 

Gly Gly lie Gly 
525 

Asp Gin Glu Glu 



Arg Val Gin He 
560 

He Val Ser Val 
575 

Ser Thr Trp Leu 
590 

Asp Ala Gly Thr 
605 

Arg Lys Ala Leu 



Glu Gly Leu Arg 
640 

Arg Ser Glu Arg 
655 

Gly Thr Lys Ala 
670 

Lys Ala Pro Glu 
685 

Val Glu Lys Gin 



Ala Asp Ser Ser 
720 

Asn Asn Glu Gly 
735 

Leu He Asp Glu 
750 

Thr Pro Arg Glu 
765 
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Leu Thr Ala Thr Asp Leu Val Ser Met Lys Asn Asn Pro Glu Gin Phe 
770 775 780 

Ala Arg Arg Met Arg Arg Pro Val Pro Phe Lys Pro Asn Thr Tyr Ala 
785 790 795 800 

Lys Arg Gly Thr Leu Phe His Gin Trp Leu Glu Asp Arg Phe Gly Ser 
805 810 815 

Thr Ala Leu Leu Asp Glu Thr Glu Leu Pro Gly He Asp Glu Asp Tyr 
820 825 830 

Ser Asp Asp Ala Phe He Glu Leu Arg Asp Ala Phe Leu Gly Ser Thr 
835 840 845 

Trp Glu Asn Arg Thr Pro Glu Phe Val Glu His Pro Phe Glu Val Thr 
850 855 860 

He Gly Glu His Val He Arg Gly Arg Met Asp Ala Val Phe His Thr 
865 870 875 880 

Asp Gly Thr Trp Met Val Val Asp Trp Lys Thr Gly Arg Thr Pro Thr 
885 890 895 

Gly Pro Glu Met Asp Ala Ala He He Gin Leu Ala Val Tyr Arg Leu 
900 905 910 

Ala Trp Ala Arg Leu Lys Gly Leu Glu Pro Glu Glu Val Arg Ala Ala 
915 920 925 

Phe His Tyr Val Ala His Asp His Thr Phe Glu Pro Asn Asp Leu Pro 
930 935 940 

Thr Gin Glu Glu Leu Ala Arg Leu Leu Ser Gin Glu 
945 950 955 



<210> 55 
<211> 2412 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2389) 
<223> RXA00095 

<400> 55 

ctgatctcga agttgtcacc tgcattagtc atgcacacta ttctgccacg tctggctgtc 60 

gactatgcgt gtccacccca cctagtaggt tattggggta atg aat act tct cct 115 

Met Asn Thr Ser Pro 
1 5 

ttt acc cca ggt tec ccc gat etc ate gat ggc ttg aat gag caa cag 163 
Phe Thr Pro Gly Ser Pro Asp Leu He Asp Gly Leu Asn Glu Gin Gin 
10 15 20 

cgt get get gtg gag cat ate ggt tct ccg ctg ctg att gtc get ggt 211 
Arg Ala Ala Val Glu His He Gly Ser Pro Leu Leu He Val Ala Gly 
25 30 35 
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get ggt tea ggc aag act get gtg ttg acc agg cgt att get tat tta 
Ala Gly Ser Gly Lys Thr Ala Val Leu Thr Arg Arg He Ala Tyr Leu 
40 45 50 

atg cgt tac cgt ggt gtg cat ccg cag caa att ttg gec att acc ttt 
Met Arg Tyr Arg Gly Val His Pro Gin Gin lie Leu Ala lie Thr Phe 
55 60 65 

acc aat aag get gec get gag atg cgt gag cgt gtc agt cag ctg gtg 
Thr Asn Lys Ala Ala Ala Glu Met Arg Glu Arg Val Ser Gin Leu Val 
70 75 80 85 

ggc ccg gtt gcg gag cgc atg tgg gtg get acg ttc cac teg gtg tgt 
Gly Pro Val Ala Glu Arg Met Trp Val Ala Thr Phe His Ser Val Cys 
90 95 100 

gtg cgt att ttg cgt cag cag gcg cag ttg gtg gag ggg ctg aac act 
Val Arg He Leu Arg Gin Gin Ala Gin Leu Val Glu Gly Leu Asn Thr 
105 110 115 

aac ttc act att tat gat teg gat gat teg agg cgt ttg etc acg atg 
Asn Phe Thr He Tyr Asp Ser Asp Asp Ser Arg Arg Leu Leu Thr Met 
120 125 130 

ate gec aag gat ctg gag ttg gat att aag aag ttc teg gcg cgt acg 
He Ala Lys Asp Leu Glu Leu Asp He Lys Lys Phe Ser Ala Arg Thr 
135 140 145 

ttg ctg ggt get att tct aat ttg aaa aat gag ttg gtt act ccg cag 
Leu Leu Gly Ala He Ser Asn Leu Lys Asn Glu Leu Val Thr Pro Gin 
150 155 160 165 

gag get ctt gcg gat get gaa cgc acg cac aat cct tat gaa aca gtc 
Glu Ala Leu Ala Asp Ala Glu Arg Thr His Asn Pro Tyr Glu Thr Val 
170 175 180 

gtg gec agg gcg ttt teg gag tat cag age agg ctt cgc cgt gee aac 
Val Ala Arg Ala Phe Ser Glu Tyr Gin Ser Arg Leu Arg Arg Ala Asn 
185 190 195 

get gtg gat ttt gat gat ttg att ggg gag act gtt egg att ttc egg 
Ala Val Asp Phe Asp Asp Leu He Gly Glu Thr Val Arg He Phe Arg 
200 205 210 

gag cat cca cct gtt gcg gag tat tac cgc aga cgt ttc cgc cac gtg 
Glu His Pro Pro Val Ala Glu Tyr Tyr Arg Arg Arg Phe Arg His Val 
215 220 225 

ctg ate gat gag tat cag gac acc aac cac get cag tat gag ctg att 
Leu He Asp Glu Tyr Gin Asp Thr Asn His Ala Gin Tyr Glu Leu He 
230 235 240 245 

tct acg etc gtc ggc aag cct gac cag gat ccg tct gag ctg tgt gtt 
Ser Thr Leu Val Gly Lys Pro Asp Gin Asp Pro Ser Glu Leu Cys Val 
250 255 260 

gtg ggt gat teg gat cag tct att tat get ttc cgt ggc gec acg ate 
Val Gly Asp Ser Asp Gin Ser He Tyr Ala Phe Arg Gly Ala Thr He 
265 270 275 
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cgc aac att gaa gag ttt gag cgc gat ttc tec aac gec cgc acc att 
Arg Asn He Glu Glu Phe Glu Arg Asp Phe Ser Asn Ala Arg Thr He 
280 285 290 

ttg ctg gag cag aat tac cgt tec acc cag acg att ctt tct get gec 
Leu Leu Glu Gin Asn Tyr Arg Ser Thr Gin Thr He Leu Ser Ala Ala 
295 300 305 

aac gcg gtg att tct caa aat gag aac cgt cga cct aaa aac ctg tgg 
Asn Ala Val He Ser Gin Asn Glu Asn Arg Arg Pro Lys Asn Leu Trp 
310 315 320 325 

act gcg ctg ggg gag ggc gag cag ate att ggt tat gtt gec gac aat 
Thr Ala Leu Gly Glu Gly Glu Gin He He Gly Tyr Val Ala Asp Asn 
330 335 340 

gag cac gat gaa gec cgt ttt att get agt gag ate gac aat tta gtt 
Glu His Asp Glu Ala Arg Phe He Ala Ser Glu He Asp Asn Leu Val 
345 350 355 

gac cac ggc atg age tat tec gac ate gcg ate atg tac cgc acg aac 
Asp His Gly Met Ser Tyr Ser Asp He Ala He Met Tyr Arg Thr Asn 
360 365 370 

aat tec teg cgc gca eta gag gat gtc ttc atg cgc acc ggc gtc ccc 
Asn Ser Ser Arg Ala Leu Glu Asp Val Phe Met Arg Thr Gly Val Pro 
375 380 385 

tac aaa gta gtc ggc ggc acg aag ttc tac gaa cgc aaa gaa ate cgt 
Tyr Lys Val Val Gly Gly Thr Lys Phe Tyr Glu Arg Lys Glu He Arg 
390 395 400 405 

gac ate ate get tac ctg cgc gtt tta gaa aac ccc gat gac acc gtc 
Asp He He Ala Tyr Leu Arg Val Leu Glu Asn Pro Asp Asp Thr Val 
410 415 420 

aac etc cgt cgc ate ate aac acc ccc aag cgc ggc ate ggc gat cgc 
Asn Leu Arg Arg He He Asn Thr Pro Lys Arg Gly He Gly Asp Arg 
425 430 435 

gcg cag gcg ttc ate gcg ctg cac age gag aac aat cag ate age ttc 
Ala Gin Ala Phe He Ala Leu His Ser Glu Asn Asn Gin He Ser Phe 
440 445 450 

ggg caa gcg ctt etc gac gec gec etc ggc aag gtc gac ctg ctt gga 
Gly Gin Ala Leu Leu Asp Ala Ala Leu Gly Lys Val Asp Leu Leu Gly 
455 460 465 

gcg cgc ggc aag aat gcg gcg att aag ttc aat gag ctt ttc gac gec 
Ala Arg Gly Lys Asn Ala Ala He Lys Phe Asn Glu Leu Phe Asp Ala 
470 475 480 485 

etc cgc tec gaa etc ccc acc atg gtc aat gag gtc acc ggc ctg cca 
Leu Arg Ser Glu Leu Pro Thr Met Val Asn Glu Val Thr Gly Leu Pro 
490 495 500 

gac ate ggc caa gtc ate agt cgc ate etc gac ate act ggc tac aag 
Asp He Gly Gin Val He Ser Arg He Leu Asp He Thr Gly Tyr Lys 
505 510 515 

gca gaa ctt gag gca tec aac gac cct caa gat ggc gca cgc eta gac 
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Ala Glu Leu Glu Ala Ser Asn Asp Pro Gin Asp Gly Ala Arg Leu Asp 
520 525 530 

aac ctg aac gag ctt gtc tec gtg gec cgc gag ttc tec tec gac gee 
Asn Leu Asn Glu Leu Val Ser Val Ala Arg Glu Phe Ser Ser Asp Ala 
535 540 545 

gca aac cgc atg gtt aat gaa gtt cca gaa ggc gaa gec caa ccg ggc 
Ala Asn Arg Met Val Asn Glu Val Pro Glu Gly Glu Ala Gin Pro Gly 
550 555 560 565 

age tta cag gca ttc ttg gag cga gtc tec ctg gtt gec gac gee gac 
Ser Leu Gin Ala Phe Leu Glu Arg Val Ser Leu Val Ala Asp Ala Asp 
570 575 580 

caa ate ccc gat tec gac aac ggc gta gtc acc etc atg acc ctg cat 
Gin He Pro Asp Ser Asp Asn Gly Val Val Thr Leu Met Thr Leu His 
585 590 595 

acc gec aag ggc ctt gaa ttc ccc ate gtg ttc etc aca ggc tgg gaa 
Thr Ala Lys Gly Leu Glu Phe Pro He Val Phe Leu Thr Gly Trp Glu 
600 605 610 

gac gga cag ttc cca cac ctg cgt tec ctt ggt gat gee aaa gaa ctt 
Asp Gly Gin Phe Pro His Leu Arg Ser Leu Gly Asp Ala Lys Glu Leu 
615 620 625 

gec gag gaa cgc cgc etc gec tac gtg ggt ate acc cgc gee cgc aag 
Ala Glu Glu Arg Arg Leu Ala Tyr Val Gly He Thr Arg Ala Arg Lys 
630 635 640 645 

cgc etc tac atg acc aga gec atg ctg cgt age tec tgg ggc aac ccg 
Arg Leu Tyr Met Thr Arg Ala Met Leu Arg Ser Ser Trp Gly Asn Pro 
650 655 660 

gtg acc aac cca ccg tea cgt ttc etc caa gaa gtg ccc gca gaa etc 
Val Thr Asn Pro Pro Ser Arg Phe Leu Gin Glu Val Pro Ala Glu Leu 
665 670 675 

ate gat tgg agg cgc gaa gaa ccc cag atg tct tec gec tgg get cct 
He Asp Trp Arg Arg Glu Glu Pro Gin Met Ser Ser Ala Trp Ala Pro 
680 685 690 

cga ccc acc cga age ate ccc acc aaa act cgc acc aac aat aag cag 
Arg Pro Thr Arg Ser He Pro Thr Lys Thr Arg Thr Asn Asn Lys Gin 
695 700 705 

ttg gat ctg teg gtg ggg gat cgc gtc aat cac gac aag tac ggc ttg 
Leu Asp Leu Ser Val Gly Asp Arg Val Asn His Asp Lys Tyr Gly Leu 
710 715 720 725 

gga acc gtg etc tct tea gat ggc age ggc ccc cga gee acc gtc acc 
Gly Thr Val Leu Ser Ser Asp Gly Ser Gly Pro Arg Ala Thr Val Thr 
730 735 740 

ate gat ttc ggt tec tec ggc aag gtt aga ttg atg ctt ctt ggt ggc 
He Asp Phe Gly Ser Ser Gly Lys Val Arg Leu Met Leu Leu Gly Gly 
745 750 755 

gtc ccg atg gag aag eta tagccccaat cacggcgcac acc 
Val Pro Met Glu Lys Leu 



BGI-130CP 



<210> 56 
<211> 763 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Met Asn Thr Ser Pro Phe Thr Pro Gly Ser Pro Asp Leu He Asp Gly 
15 10 15 

Leu Asn Glu Gin Gin Arg Ala Ala Val Glu His He Gly Ser Pro Leu 
20 25 30 

Leu He Val Ala Gly Ala Gly Ser Gly Lys Thr Ala Val Leu Thr Arg 
35 40 45 

Arg He Ala Tyr Leu Met Arg Tyr Arg Gly Val His Pro Gin Gin He 
50 55 60 

Leu Ala lie Thr Phe Thr Asn Lys Ala Ala Ala Glu Met Arg Glu Arg 
65 70 75 80 

Val Ser Gin Leu Val Gly Pro Val Ala Glu Arg Met Trp Val Ala Thr 
85 90 95 

Phe His Ser Val Cys Val Arg He Leu Arg Gin Gin Ala Gin Leu Val 
100 105 HO 

Glu Gly Leu Asn Thr Asn Phe Thr He Tyr Asp Ser Asp Asp Ser Arg 
115 120 125 

Arg Leu Leu Thr Met He Ala Lys Asp Leu Glu Leu Asp He Lys Lys 
130 135 140 

Phe Ser Ala Arg Thr Leu Leu Gly Ala He Ser Asn Leu Lys Asn Glu 
145 150 155 160 

Leu Val Thr Pro Gin Glu Ala Leu Ala Asp Ala Glu Arg Thr His Asn 
165 170 175 

Pro Tyr Glu Thr Val Val Ala Arg Ala Phe Ser Glu Tyr Gin Ser Arg 
180 185 190 

Leu Arg Arg Ala Asn Ala Val Asp Phe Asp Asp Leu He Gly Glu Thr 
195 200 205 

Val Arg He Phe Arg Glu His Pro Pro Val Ala Glu Tyr Tyr Arg Arg 
210 215 220 

Arg Phe Arg His Val Leu He Asp Glu Tyr Gin Asp Thr Asn His Ala 
225 230 235 240 

Gin Tyr Glu Leu He Ser Thr Leu Val Gly Lys Pro Asp Gin Asp Pro 
245 250 255 

Ser Glu Leu Cys Val Val Gly Asp Ser Asp Gin Ser He Tyr Ala Phe 
260 265 270 

Arg Gly Ala Thr He Arg Asn He Glu Glu Phe Glu Arg Asp Phe Ser 
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Asn Ala Arg Thr He Leu Leu Glu Gin Asn Tyr Arg Ser Thr Gin Thr 
290 295 300 

He Leu Ser Ala Ala Asn Ala Val He Ser Gin Asn Glu Asn Arg Arg 
305 310 315 320 

Pro Lys Asn Leu Trp Thr Ala Leu Gly Glu Gly Glu Gin He He Gly 
325 330 335 

Tyr Val Ala Asp Asn Glu His Asp Glu Ala Arg Phe He Ala Ser Glu 
340 345 350 

He Asp Asn Leu Val Asp His Gly Met Ser Tyr Ser Asp He Ala He 
355 360 365 

Met Tyr Arg Thr Asn Asn Ser Ser Arg Ala Leu Glu Asp Val Phe Met 
370 375 380 

Arg Thr Gly Val Pro Tyr Lys Val Val Gly Gly Thr Lys Phe Tyr Glu 
385 390 395 400 

Arg Lys Glu He Arg Asp He He Ala Tyr Leu Arg Val Leu Glu Asn 
405 410 415 

Pro Asp Asp Thr Val Asn Leu Arg Arg He He Asn Thr Pro Lys Arg 
420 425 430 



Gly He Gly Asp Arg 



Ala Gin Ala Phe He Ala Leu His Ser Glu Asn 



Asn Gin He Ser Phe Gly Gin Ala Leu Leu Asp Ala Ala Leu Gly Lys 
450 455 460 

Val Asp Leu Leu Gly Ala Arg Gly Lys Asn Ala Ala He Lys Phe Asn 
465 470 475 480 

Glu Leu Phe Asp Ala Leu Arg Ser Glu Leu Pro Thr Met Val Asn Glu 
485 490 495 

Val Thr Gly Leu Pro Asp He Gly Gin Val He Ser Arg He Leu Asp 
500 505 510 

He Thr Gly Tyr Lys Ala Glu Leu Glu Ala Ser Asn Asp Pro Gin Asp 
515 520 525 

Gly Ala Arg Leu Asp Asn Leu Asn Glu Leu Val Ser Val Ala Arg Glu 
530 535 540 

Phe Ser Ser Asp Ala Ala Asn Arg Met Val Asn Glu Val Pro Glu Gly 
545 550 555 560 

Glu Ala Gin Pro Gly Ser Leu Gin Ala Phe Leu Glu Arg Val Ser Leu 
565 570 575 

Val Ala Asp Ala Asp Gin He Pro Asp Ser Asp Asn Gly Val Val Thr 
580 585 590 

Leu Met Thr Leu His Thr Ala Lys Gly Leu Glu Phe Pro He Val Phe 
595 600 605 
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Leu Thr Gly Trp 
610 

Asp Ala Lys Glu 
625 

Thr Arg Ala Arg 



Ser Trp Gly Asn 
660 

Val Pro Ala Glu 
675 

Ser Ala Trp Ala 
690 

Thr Asn Asn Lys 
705 

Asp Lys Tyr Gly 



Arg Ala Thr Val 
740 

Met Leu Leu Gly 
755 



Glu Asp Gly Gin 
615 

Leu Ala Glu Glu 
630 

Lys Arg Leu Tyr 
645 

Pro Val Thr Asn 



Leu lie Asp Trp 
680 

Pro Arg Pro Thr 
695 

Gin Leu Asp Leu 
710 

Leu Gly Thr Val 
725 

Thr lie Asp Phe 



Gly Val Pro Met 
760 



Phe Pro His Leu 
620 



Arg Arg Leu Ala 
635 

Met Thr Arg Ala 
650 

Pro Pro Ser Arg 
665 

Arg Arg Glu Glu 



Arg Ser lie Pro 
700 

Ser Val Gly Asp 
715 

Leu Ser Ser Asp 
730 

Gly Ser Ser Gly 
745 

Glu Lys Leu 



Arg Ser Leu Gly 



Tyr Val Gly He 
640 

Met Leu Arg Ser 
655 

Phe Leu Gin Glu 
670 

Pro Gin Met Ser 
685 

Thr Lys Thr Arg 



Arg Val Asn His 
720 



Gly Ser Gly Pro 
735 

Lys Val Arg Leu 
750 



<210> 57 
<211> 1070 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1047) 

<223> RXN02819 

<400> 57 

aag ctg caa ate ggt gat gtc att gec atg cct ggt aga aaa cga cca 
Lys Leu Gin He Gly Asp Val He Ala Met Pro Gly Arg Lys Arg Pro 
15 10 15 

gtt etc gca gta gtg atg acg cct get aat cag age aga gat ccc cgc 
Val Leu Ala Val Val Met Thr Pro Ala Asn Gin Ser Arg Asp Pro Arg 



cca tgg gtg ace acc gaa tct ggt tgg tea ggt cgt gtg gat gcg gaa 
Pro Trp Val Thr Thr Glu Ser Gly Trp Ser Gly Arg Val Asp Ala Glu 
40 45 



caa get att gaa gag cct cgc cgc aat gec egg cgc gtc cag gaa ctg 
Gin Ala He Glu Glu Pro Arg Arg Asn Ala Arg Arg Val Gin Glu Leu 



144 



tec ttt act aat ccg ccg ate acc att ggg cat atg cgt ctg cct cgc 192 
Ser Phe Thr Asn Pro Pro He Thr He Gly His Met Arg Leu Pro Arg 
50 55 60 



240 
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ttt agg cgt gag cac ttc aag cga ccc aac aag atg egg gag ttt get 
Phe Arg Arg Glu His Phe Lys Arg Pro Asn Lys Met Arg Glu Phe Ala 
85 90 95 

egg gtt cgt ccc aat gag gca gtg acc aaa ctg cgt aat get att egg 
Arg Val Arg Pro Asn Glu Ala Val Thr Lys Leu Arg Asn Ala He Arg 
100 105 HO 

gat cat gag gcg cat cat tgg cct gat egg gag cac ttg get cgc acc 
Asp His Glu Ala His His Trp Pro Asp Arg Glu His Leu Ala Arg Thr 
115 120 125 

gcg gag cgt atg ate cgt aaa gaa cgt gat ctg get aag ttg acc ggc 
Ala Glu Arg Met He Arg Lys Glu Arg Asp Leu Ala Lys Leu Thr Gly 
130 135 140 

aat gtg gat aaa gec agg gaa acc etc ggt agg acg ttt gag cgc att 
Asn Val Asp Lys Ala Arg Glu Thr Leu Gly Arg Thr Phe Glu Arg He 
145 150 155 160 

ttg teg ctg etc agt gaa atg gac tat gtg gat tac tct aat cca gat 
Leu Ser Leu Leu Ser Glu Met Asp Tyr Val Asp Tyr Ser Asn Pro Asp 
165 170 175 

aat cca gtg ate act gat gaa ggt gag cgt ttg gcg aaa ate cac agt 
Asn Pro Val He Thr Asp Glu Gly Glu Arg Leu Ala Lys He His Ser 
180 185 190 

gag gca gac ctg ttg gtt get cag tgc etc aag cgt ggc att tgg gac 
Glu Ala Asp Leu Leu Val Ala Gin Cys Leu Lys Arg Gly He Trp Asp 
195 200 205 

aac ctt gat ccc gca gag etc gec ggt gtg gtg agt atg tgc acg ttt 
Asn Leu Asp Pro Ala Glu Leu Ala Gly Val Val Ser Met Cys Thr Phe 
210 215 220 

gaa aat cgt cgc gaa acc ggt ggt gag get caa get gtc aca gag gee 
Glu Asn Arg Arg Glu Thr Gly Gly Glu Ala Gin Ala. Val Thr Glu Ala 
225 230 235 240 

atg get gat tec atg aat age gtg gaa cgt att tgg ggt gag ctg gtt 
Met Ala Asp Ser Met Asn Ser Val Glu Arg He Trp Gly Glu Leu Val 
245 250 255 

gaa gat gag cgc cgt cac cgt ctg cca att act cgc cag ccg gaa gca 
Glu Asp Glu Arg Arg His Arg Leu Pro He Thr Arg Gin Pro Glu Ala 
260 265 270 

ggt ttt gec acc gcg ate cac cag tgg get tea ggt get ccg ctg gga 
Gly Phe Ala Thr Ala He His Gin Trp Ala Ser Gly Ala Pro Leu Gly 
275 280 285 

tat tgc atg get gcg gca gcg gaa aac ggc gcg gag ttg acc cct ggt 
Tyr Cys Met Ala Ala Ala Ala Glu Asn Gly Ala Glu Leu Thr Pro Gly 
290 295 300 

gac ttc gtg cgc tgg tgc cgt caa gtc ate gat ctt eta gag cag gtt 
Asp Phe Val Arg Trp Cys Arg Gin Val He Asp Leu Leu Glu Gin Val 
305 310 315 320 
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gct aag act gcc tac ttt gat gag acc aca egg aat get cgt cag get 1008 
Ala Lys Thr Ala Tyr Phe Asp Glu Thr Thr Arg Asn Ala Arg Gin Ala 
325 330 335 

att gat gcg att agg cgt gga gtt gtg gcg ate ggt tec tagegagcta 1057 
He Asp Ala He Arg Arg Gly Val Val Ala He Gly Ser 
340 345 

1070 

gctatgttcg age 

<210> 58 
<211> 349 
<212> PRT 

<213> Corynebacterium glutamicum 

Lys°Leu 8 Gln He Gly Asp Val He Ala Met Pro Gly Arg Lys Arg Pro 
15 10 15 

Val Leu Ala Val Val Met Thr Pro Ala Asn Gin Ser Arg Asp Pro Arg 
20 25 30 

Pro Trp Val Thr Thr Glu Ser Gly Trp Ser Gly Arg Val Asp Ala Glu 
35 40 45 

Ser Phe Thr Asn Pro Pro He Thr He Gly His Met Arg Leu Pro Arg 
50 55 60 

Gin Ala He Glu Glu Pro Arg Arg Asn Ala Arg Arg Val Gin Glu Leu 
65 70 75 80 

Phe Arg Arg Glu His Phe Lys Arg Pro Asn Lys Met Arg Glu Phe Ala 
85 90 95 

Arg Val Arg Pro Asn Glu Ala Val Thr Lys Leu Arg Asn Ala He Arg 
100 105 HO 

Asp His Glu Ala His His Trp Pro Asp Arg Glu His Leu Ala Arg Thr 
115 120 125 

Ala Glu Arg Met He Arg Lys Glu Arg Asp Leu Ala Lys Leu Thr Gly 
130 135 140 

Asn Val Asp Lys Ala Arg Glu Thr Leu Gly Arg Thr Phe Glu Arg He 
145 150 155 160 

Leu Ser Leu Leu Ser Glu Met Asp Tyr Val Asp Tyr Ser Asn Pro Asp 
165 170 175 

Asn Pro Val He Thr Asp Glu Gly Glu Arg Leu Ala Lys He His Ser 
180 185 190 

Glu Ala Asp Leu Leu Val Ala Gin Cys Leu Lys Arg Gly He Trp Asp 
195 200 205 

Asn Leu Asp Pro Ala Glu Leu Ala Gly Val Val Ser Met Cys Thr Phe 
210 215 220 



Glu Asn Arg Arg g: 



lu Thr Gly Gly Glu Ala Gin Ala Val Thr Glu Ala 
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225 

Met Ala Asp Ser 



Glu Asp Glu Arg 
260 

Gly Phe Ala Thr 
275 

Tyr Cys Met Ala 
290 

Asp Phe Val Arg 
305 

Ala Lys Thr Ala 



lie Asp Ala lie 
340 



230 

Met Asn Ser Val 
245 

Arg His Arg Leu 



Ala lie His Gin 
280 

Ala Ala Ala Glu 
295 

Trp Cys Arg Gin 
310 

Tyr Phe Asp Glu 
325 

Arg Arg Gly Val 



235 

Glu Arg lie Trp 
250 

Pro lie Thr Arg 
265 

Trp Ala Ser Gly 



Asn Gly Ala Glu 
300 

Val lie Asp Leu 
315 

Thr Thr Arg Asn 
330 

Val Ala He Gly 
345 



240 

Gly Glu Leu Val 
255 

Gin Pro Glu Ala 
270 

Ala Pro Leu Gly 
285 

Leu Thr Pro Gly 



Leu Glu Gin Val 
320 

Ala Arg Gin Ala 
335 

Ser 



<210> 59 
<211> 612 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (612) 

<223> FRXA02819 

<400> 59 

aag ctg caa ate ggt gat gtc att gec atg cct ggt aga aaa cga cca 48 

Lys Leu Gin He Gly Asp Val He Ala Met Pro Gly Arg Lys Arg Pro 

15 10 15 

gtt etc gca gta gtg atg acg cct get aat cag age aga gat ccc cgc 96 
Val Leu Ala Val Val Met Thr Pro Ala Asn Gin Ser Arg Asp Pro Arg 
20 25 30 

cca tgg gtg acc acc gaa tct ggt tgg tea ggt cgt gtg gat gcg gaa 144 
Pro Trp Val Thr Thr Glu Ser Gly Trp Ser Gly Arg Val Asp Ala Glu 
35 40 45 

tec ttt act aat ccg ccg ate acc att ggg cat atg cgt ctg cct cgc 192 
Ser Phe Thr Asn Pro Pro lie Thr lie Gly His Met Arg Leu Pro Arg 
50 55 60 

caa get att gaa gag cct cgc cgc aat gec egg cgc gtc cag gaa ctg 240 
Gin Ala He Glu Glu Pro Arg Arg Asn Ala Arg Arg Val Gin Glu Leu 
65 70 75 80 

ttt agg cgt gag cac ttc aag cga ccc aac aag atg egg gag ttt get 2 88 
Phe Arg Arg Glu His Phe Lys Arg Pro Asn Lys Met Arg Glu Phe Ala 
85 90 95 

egg gtt cgt ccc aat gag gca gtg acc aaa ctg cgt aat get att egg 336 
Arg Val Arg Pro Asn Glu Ala Val Thr Lys Leu Arg Asn Ala He Arg 
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gat cat gag gcg cat cat tgg cct gat egg gag cac ttg get cgc acc 
Asp His Glu Ala His His Trp Pro Asp Arg Glu His Leu Ala Arg Thr 
115 120 125 

gcg gag cgt atg ate cgt aaa gaa cgt gat ctg get aag ttg acc ggc 
Ala Glu Arg Met He Arg Lys Glu Arg Asp Leu Ala Lys Leu Thr Gly 
130 135 140 

aat gtg gat aaa gec agg gaa acc etc ggt agg acg ttt gag cgc att 
Asn Val Asp Lys Ala Arg Glu Thr Leu Gly Arg Thr Phe Glu Arg He 
145 150 155 160 

ttg teg ctg etc agt gaa atg gac tat gtg gat tac tct aat cca gat 
Leu Ser Leu Leu Ser Glu Met Asp Tyr Val Asp Tyr Ser Asn Pro Asp 
165 170 175 

aat cca gtg ate act gat gaa ggt gag cgt ttg gcg aaa ate cac agt 
Asn Pro Val He Thr Asp Glu Gly Glu Arg Leu Ala Lys He His Ser 
180 185 190 

gag gca gac ctg ttg gtt get cag tgc etc aag cgt 
Glu Ala Asp Leu Leu Val Ala Gin Cys Leu Lys Arg 
195 200 



<210> 60 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Lys Leu Gin He Gly Asp Val He Ala Met Pro Gly Arg Lys Arg Pro 
15 10 15 

Val Leu Ala Val Val Met Thr Pro Ala Asn Gin Ser Arg Asp Pro Arg 
20 25 30 

Pro Trp Val Thr Thr Glu Ser Gly Trp Ser Gly Arg Val Asp Ala Glu 
35 40 45 

Ser Phe Thr Asn Pro Pro He Thr He Gly His Met Arg Leu Pro Arg 
50 55 60 

Gin Ala lie Glu Glu Pro Arg Arg Asn Ala Arg Arg Val Gin Glu Leu 
65 70 75 80 

Phe Arg Arg Glu His Phe Lys Arg Pro Asn Lys Met Arg Glu Phe Ala 
85 90 95 

Arg Val Arg Pro Asn Glu Ala Val Thr Lys Leu Arg Asn Ala He Arg 
100 105 HO 

Asp His Glu Ala His His Trp Pro Asp Arg Glu His Leu Ala Arg Thr 
115 120 125 

Ala Glu Arg Met He Arg Lys Glu Arg Asp Leu Ala Lys Leu Thr Gly 
130 135 140 

Asn Val Asp Lys Ala Arg Glu Thr Leu Gly Arg Thr Phe Glu Arg He 
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Leu Ser Leu Leu Ser Glu Met Asp Tyr Val Asp Tyr Ser Asn Pro Asp 
165 170 175 

Asn Pro Val He Thr Asp Glu Gly Glu Arg Leu Ala Lys lie His Ser 
180 185 190 

Glu Ala Asp Leu Leu Val Ala Gin Cys Leu Lys Arg 
195 200 



<210> 61 
<211> 1705 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1705) 
<223> RXA01157 

<400> 61 

cggatgctga acccaagtgg ggaggcgtcg ataagctata aacccgggcg cgccgacttc 60 

ggtgacgtgc tctagggcct agccaggtac ccttagaggc atg agt ttt tct gcc 115 

Met Ser Phe Ser Ala 



gaa aag ggc acc cac ctt tea gag ttc ata gca gac ctg ggc ttt gat 
Glu Lys Gly Thr His Leu Ser Glu Phe He Ala Asp Leu Gly Phe Asp 
10 15 20 

ctg gac gag ttc caa ate aaa ggc tgc cac get gtg gaa gaa gac cac 
Leu Asp Glu Phe Gin He Lys Gly Cys His Ala Val Glu Glu Asp His 
25 30 35 

ggt gtt tta gta tgt gcg ccc acc ggc gcg ggc aaa aca att gtt ggt 
Gly Val Leu Val Cys Ala Pro Thr Gly Ala Gly Lys Thr He Val Gly 
40 45 50 

gaa ttc gca gtg tec etc gca tta teg egg ggg aca aag tgt ttc tac 
Glu Phe Ala Val Ser Leu Ala Leu Ser Arg Gly Thr Lys Cys Phe Tyr 
55 60 65 

acc acc ccc ate aaa gcg ctg age aac cag aag tac cac gat ttg gtg 
Thr Thr Pro He Lys Ala Leu Ser Asn Gin Lys Tyr His Asp Leu Val 
70 75 80 85 

get aaa cac ggc tec gat gcc gtt ggt ctg etc acc ggt gat gtt tec 
Ala Lys His Gly Ser Asp Ala Val Gly Leu Leu Thr Gly Asp Val Ser 
90 95 100 

att aac cat gat get gac ate gtg gtc atg acc acc gaa gtg ctg cgc 
He Asn His Asp Ala Asp He Val Val Met Thr Thr Glu Val Leu Arg 
105 110 115 

aac atg att tac gcg ggc tct ttt gcg ctt gag cgc tta age cac gtg 
Asn Met He Tyr Ala Gly Ser Phe Ala Leu Glu Arg Leu Ser His Val 
120 125 130 
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gtc atg gat gag ate cac ttc ctt get gat gec tec cgt ggc gcg gtg 
Val Met Asp Glu He His Phe Leu Ala Asp Ala Ser Arg Gly Ala Val 
135 140 145 

tgg gaa gaa gtg ate etc aac ttg gat gat tec gtc aac ate ate ggt 
Trp Glu Glu Val He Leu Asn Leu Asp Asp Ser Val Asn He He Gly 
150 155 160 165 

eta tct gee acg gtg tec aac tea gag gag ttt ggt gag tgg ctg acc 
Leu Ser Ala Thr Val Ser Asn Ser Glu Glu Phe Gly Glu Trp Leu Thr 
170 175 180 

act gtt cgc ggc gat acc cgt gtg att gtt act gat cac cgc ccc gtt 
Thr Val Arg Gly Asp Thr Arg Val lie Val Thr Asp His Arg Pro Val 
185 190 195 

ccg ctt gat cag tac atg atg gtg cag cgc aaa gtg atg cca ctg ttt 
Pro Leu Asp Gin Tyr Met Met Val Gin Arg Lys Val Met Pro Leu Phe 
200 205 210 

gag cct ggc acc gat gga cgc gtg aac aag gag tta gag gca acg att 
Glu Pro Gly Thr Asp Gly Arg Val Asn Lys Glu Leu Glu Ala Thr He 
215 220 225 

gat cgc etc aac age aag caa age gaa caa ggc cgt gcg gca tac cgc 
Asp Arg Leu Asn Ser Lys Gin Ser Glu Gin Gly Arg Ala Ala Tyr Arg 
230 235 240 245 

tct ggt gaa ggc ttc cgt gca cgc age aaa ggc gat aag cag gat tct 
Ser Gly Glu Gly Phe Arg Ala Arg Ser Lys Gly Asp Lys Gin Asp Ser 
250 255 260 

cgc act ggt aag cca egg gaa caa gac cgc cac agg cca ctg ggt egg 
Arg Thr Gly Lys Pro Arg Glu Gin Asp Arg His Arg Pro Leu Gly Arg 
265 270 275 

cct gaa gtg etc age ate etc aag ggc ate aac atg ctg cca gcg att 
Pro Glu Val Leu Ser He Leu Lys Gly He Asn Met Leu Pro Ala He 
280 285 290 

acg ttt ate ttc tec cgc gcg ggc tgt gat ggt gcg ctg tac caa tgc 
Thr Phe He Phe Ser Arg Ala Gly Cys Asp Gly Ala Leu Tyr Gin Cys 
295 300 305 

ttg cgt tct aag ttg gtc ttg acg gat caa gca gaa tea gaa gag att 
Leu Arg Ser Lys Leu Val Leu Thr Asp Gin Ala Glu Ser Glu Glu He 
310 315 320 325 

gca cgc att gtc gac gee ggc gtg gtg ggg ate ccc gag gaa gac ctt 
Ala Arg He Val Asp Ala Gly Val Val Gly He Pro Glu Glu Asp Leu 
330 335 340 

caa gta ctg aac ttt aag cag tgg cgt get gca ctg atg cgc ggt ttc 
Gin Val Leu Asn Phe Lys Gin Trp Arg Ala Ala Leu Met Arg Gly Phe 
345 350 355 

gca gec cac cac gcg ggt atg ctt cca gcg ttt agg cac ate gtg gaa 
Ala Ala His His Ala Gly Met Leu Pro Ala Phe Arg His He Val Glu 
360 365 370 

gag etc ttt gtt aaa ggt ctt gtc cgc gcg gtg ttt gee acg gaa acc 
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Glu Leu Phe Val Lys Gly Leu Val Arg Ala Val Phe Ala Thr Glu Thr 
375 380 385 

ctg gca ttg gga ate aac atg cca gcg cgc acc gtg gtg ttg gaa aag 
Leu Ala Leu Gly lie Asn Met Pro Ala Arg Thr Val Val Leu Glu Lys 
390 395 400 405 

atg gtc aaa ttt gac ggc gaa ggc cac gtt gat etc acc cct ggc caa 
Met Val Lys Phe Asp Gly Glu Gly His Val Asp Leu Thr Pro Gly Gin 
410 415 420 

tac acg cag ctg acc ggt cgt get ggt cga cgt ggc ate gat gtg ttg 
Tyr Thr Gin Leu Thr Gly Arg Ala Gly Arg Arg Gly lie Asp Val Leu 
425 430 435 

ggt aat get gtg gtg cag tgg tea cca gca ctt gat cca cga tgg gtg 
Gly Asn Ala Val Val Gin Trp Ser Pro Ala Leu Asp Pro Arg Trp Val 
440 445 450 

gca ggt ctt gec tct acg cgt acc tac ccg ctg ate tct acg ttc cag 
Ala Gly Leu Ala Ser Thr Arg Thr Tyr Pro Leu lie Ser Thr Phe Gin 
455 460 465 

ccg ggc tac aac atg teg gtt aac ctg ctg aaa acc att ggt tat gag 
Pro Gly Tyr Asn Met Ser Val Asn Leu Leu Lys Thr lie Gly Tyr Glu 
470 475 480 485 

cct teg ctg cgc ctt ttg gaa aaa tct ttt gca cag ttc caa gee gat 
Pro Ser Leu Arg Leu Leu Glu Lys Ser Phe Ala Gin Phe Gin Ala Asp 
490 495 500 

ggt tec gtc gtg ggc gat gtg cgt gaa att gaa cgt gca gaa gec aag 
Gly Ser Val Val Gly Asp Val Arg Glu lie Glu Arg Ala Glu Ala Lys 
505 510 515 

gtg gca gaa ttg cgt gee cag ctg aac aaa gag att get gec acc aac 
Val Ala Glu Leu Arg Ala Gin Leu Asn Lys Glu lie Ala Ala Thr Asn 
520 525 530 

cct gcg 
Pro Ala 
535 



<210> 62 
<211> 535 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 62 

Met Ser Phe Ser Ala Glu Lys Gly Thr His Leu Ser Glu Phe lie Ala 



Asp Leu Gly Phe Asp Leu Asp Glu Phe Gin lie Lys Gly Cys His Ala 



Val Glu Glu Asp His Gly Val Leu Val Cys Ala Pro Thr Gly Ala Gly 
35 40 45 



Lys Thr lie Val Gly Glu Phe Ala Val Ser Leu Ala Leu Ser Arg Gly 
50 55 60 
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Thr Lys Cys Phe 
65 

Tyr His Asp Leu 



Thr Gly Asp Val 
100 

Thr Glu Val Leu 
115 

Arg Leu Ser His 
130 

Ser Arg Gly Ala 
145 

Val Asn lie lie 



Gly Glu Trp Leu 
180 



Asp His Arg Pro 
195 

Val Met Pro Leu 
210 

Leu Glu Ala Thr 
225 

Arg Ala Ala Tyr 



Asp Lys Gin Asp 
260 

Arg Pro Leu Gly 
275 

Met Leu Pro Ala 
290 

Ala Leu Tyr Gin 
305 

Glu Ser Glu Glu 



Pro Glu Glu Asp 
340 

Leu Met Arg Gly 
355 

Arg His lie Val 
370 



Tyr Thr Thr Pro 
70 

Val Ala Lys His 
85 

Ser lie Asn His 



Arg Asn Met lie 
120 

Val Val Met Asp 
135 

Val Trp Glu Glu 
150 

Gly Leu Ser Ala 
165 

Thr Thr Val Arg 



Val Pro Leu Asp 
200 

Phe Glu Pro Gly 
215 

lie Asp Arg Leu 
230 

Arg Ser Gly Glu 
245 

Ser Arg Thr Gly 



Arg Pro Glu Val 
280 

lie Thr Phe lie 
295 

Cys Leu Arg Ser 
310 

lie Ala Arg lie 
325 

Leu Gin Val Leu 



Phe Ala Ala His 
360 

Glu Glu Leu Phe 
375 



lie Lys Ala Leu 
75 

Gly Ser Asp Ala 
90 

Asp Ala Asp lie 
105 

Tyr Ala Gly Ser 



Glu lie His Phe 
140 

Val lie Leu Asn 
155 

Thr Val Ser Asn 
170 

Gly Asp Thr Arg 
185 

Gin Tyr Met Met 



Thr Asp Gly Arg 
220 



Asn Ser Lys Gin 
235 

Gly Phe Arg Ala 
250 

Lys Pro Arg Glu 
265 

Leu Ser lie Leu 



Phe Ser Arg Ala 
300 



Lys Leu Val Leu 
315 

Val Asp Ala Gly 
330 

Asn Phe Lys Gin 
345 

His Ala Gly Met 



Val Lys Gly Leu 
380 



Ser Asn Gin Lys 
80 

Val Gly Leu Leu 
95 

Val Val Met Thr 
110 

Phe Ala Leu Glu 
125 

Leu Ala Asp Ala 



Leu Asp Asp Ser 
160 



Ser Glu Glu Phe 
175 

Val lie Val Thr 
190 

Val Gin Arg Lys 
205 

Val Asn Lys Glu 



Ser Glu Gin Gly 
240 

Arg Ser Lys Gly 
255 

Gin Asp Arg His 
270 

Lys Gly lie Asn 
285 

Gly Cys Asp Gly 



Thr Asp Gin Ala 
320 

Val Val Gly He 
335 

Trp Arg Ala Ala 
350 

Leu Pro Ala Phe 
365 

Val Arg Ala Val 
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Phe Ala Thr Glu 
385 

Val Val Leu Glu 



Leu Thr Pro Gly 
420 



Gly lie Asp Val 
435 

Asp Pro Arg Trp 
450 

lie Ser Thr Phe 
465 

Thr He Gly Tyr 



Gin Phe Gin Ala 
500 

Arg Ala Glu Ala 
515 

He Ala Ala Thr 
530 



Thr Leu Ala Leu 
390 

Lys Met Val Lys 
405 

Gin Tyr Thr Gin 



Leu Gly Asn Ala 
440 

Val Ala Gly Leu 
455 

Gin Pro Gly Tyr 
470 

Glu Pro Ser Leu 
485 

Asp Gly Ser Val 



Lys Val Ala Glu 
520 

Asn Pro Ala 
535 



Gly He Asn Met 
395 



Phe Asp Gly Glu 
410 

Leu Thr Gly Arg 
425 

Val Val Gin Trp 



Ala Ser Thr Arg 
460 

Asn Met Ser Val 
475 

Arg Leu Leu Glu 
490 

Val Gly Asp Val 
505 

Leu Arg Ala Gin 



Pro Ala Arg Thr 
400 



Gly His Val Asp 
415 

Ala Gly Arg Arg 
430 

Ser Pro Ala Leu 
445 

Thr Tyr Pro Leu 



Asn Leu Leu Lys 
480 



Lys Ser Phe Ala 
495 

Arg Glu He Glu 
510 

Leu Asn Lys Glu 
525 



<210> 63 
<211> 1974 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1951) 
<223> RXN01876 

<400> 63 

tcccgggcca ccctgatttg gatcgtcgtt atatcggtcg catgggtctt gatgtgcgtg 60 

aagataatcc cgcacgttgc tgttggattg gcgctccccc atg gcg cgc ccg ttt 115 

Met Ala Arg Pro Phe 



tat ctg gcc acc acc gtt tea ccg gag ggc gtg cat ate cgc egg cac 
Tyr Leu Ala Thr Thr Val Ser Pro Glu Gly Val His He Arg Arg His 



att cgc acc cgt ggg cgc gtt gtc acg ggt gtt gat gat gag gta ttg 

He Arg Thr Arg Gly Arg Val Val Thr Gly Val Asp Asp Glu Val Leu 

25 30 35 

acc ggt gag atg gcc gat gtt ate gag cag ggt ggt gtc ggc tct gaa 

Thr Gly Glu Met Ala Asp Val He Glu Gin Gly Gly Val Gly Ser Glu 
40 45 50 

tct gtg ctg cac cag gcg ttg gaa cag gcc cgc age ggc cac atg cgc 
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Ser Val Leu His Gin Ala Leu Glu Gin Ala Arg Ser Gly His Met Arg 



aac ate gtt gaa aca att cag cgc gag cag gat gag ate ate cgc gat 
Asn lie Val Glu Thr lie Gin Arg Glu Gin Asp Glu lie lie Arg Asp 



acc acc cgc ggt gtc atg gtt gtt caa ggt ggc cct gga aca ggt aaa 
Thr Thr Arg Gly Val Met Val Val Gin Gly Gly Pro Gly Thr Gly Lys 
90 95 100 

act gcg gtc gcg ttg cac cgt gtg get tat ctg ctt tat acc tgg cgc 
Thr Ala Val Ala Leu His Arg Val Ala Tyr Leu Leu Tyr Thr Trp Arg 
105 110 115 

gat cag ctg get aag tct ggc gtg ttg ate att ggc ccg aac aag aca 
Asp Gin Leu Ala Lys Ser Gly Val Leu lie He Gly Pro Asn Lys Thr 
120 125 130 

ttt ttg gag tat att tct cac gtt ttg cct gaa etc ggc gag act ggc 
Phe Leu Glu Tyr He Ser His Val Leu Pro Glu Leu Gly Glu Thr Gly 
135 140 145 

gtg gtg ttg tec acc gtc ggt gag ctg ttc ccc ggt ate gtc cca acg 
Val Val Leu Ser Thr Val Gly Glu Leu Phe Pro Gly He Val Pro Thr 
150 155 160 165 

ggt tec gag gac act ttg acc agg gaa att aag ggc age gag gaa atg 
Gly Ser Glu Asp Thr Leu Thr Arg Glu He Lys Gly Ser Glu Glu Met 
170 175 180 

gee age att ttg gee gag gca gtc aag gcg tat caa gtg ctg cca gag 
Ala Ser He Leu Ala Glu Ala Val Lys Ala Tyr Gin Val Leu Pro Glu 
185 190 195 

aag acc ate gtg gtc tct gtt gat ggc ate gag att tec att gat gag 
Lys Thr He Val Val Ser Val Asp Gly He Glu He Ser He Asp Glu 
200 205 210 

aaa acg gtg gca aaa tec cgc acc cga get cgt cgt gec agg cag teg 
Lys Thr Val Ala Lys Ser Arg Thr Arg Ala Arg Arg Ala Arg Gin Ser 
215 220 225 

cac aat tec gca cgc cca att ttc cgc gag cat tta gtc gaa caa etc 
His Asn Ser Ala Arg Pro He Phe Arg Glu His Leu Val Glu Gin Leu 
230 235 240 245 

gcg cac caa atg get caa acg ate ggc gcg gat ccg ctg ggc ggc aaa 
Ala His Gin Met Ala Gin Thr He Gly Ala Asp Pro Leu Gly Gly Lys 
250 255 260 

aac ctg ctg tea gee gee gac ate gat cag ctg cac gat gat ttg ctt 
Asn Leu Leu Ser Ala Ala Asp He Asp Gin Leu His Asp Asp Leu Leu 
265 270 275 

gac gac gcg gec etc cag tec gtc ate gac gat ttc tgg ccg gag etc 
Asp Asp Ala Ala Leu Gin Ser Val lie Asp Asp Phe Trp Pro Glu Leu 
280 285 290 

egg cct cag gac gtc ctg cat gat ctg ttg att tec gaa gag cgc att 
Arg Pro Gin Asp Val Leu His Asp Leu Leu lie Ser Glu Glu Arg He 
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aat gtt get gec gcg ggg tat gac gag gaa act aag tct get ttg ctg 
Asn Val Ala Ala Ala Gly Tyr Asp Glu Glu Thr Lys Ser Ala Leu Leu 
310 315 320 325 

cgt ggt gaa etc gat ccg tgg gca cca teg gac get gca ttg ctt gat 
Arg Gly Glu Leu Asp Pro Trp Ala Pro Ser Asp Ala Ala Leu Leu Asp 
330 335 340 

gag tta gec ctg etc ate ggt ctt ccc gat cca gag gag gca egg gag 
Glu Leu Ala Leu Leu He Gly Leu Pro Asp Pro Glu Glu Ala Arg Glu 
345 350 355 

aag get gag gee aaa tgg cgc gag cag ate gat gac get cag gaa gtc 
Lys Ala Glu Ala Lys Trp Arg Glu Gin He Asp Asp Ala Gin Glu Val 
360 365 370 

ctg gac gtt ctt agt tea tea cag tea teg gat att gat gat gtc acg 
Leu Asp Val Leu Ser Ser Ser Gin Ser Ser Asp He Asp Asp Val Thr 
375 380 385 

gaa get gaa gtt etc tec get ttc gac gtc ate gat gcg gaa act ttg 
Glu Ala Glu Val Leu Ser Ala Phe Asp Val He Asp Ala Glu Thr Leu 
390 395 400 405 

gca caa cgc caa act gtc acg gat aat cgc acc act gcg gaa cgt gca 
Ala Gin Arg Gin Thr Val Thr Asp Asn Arg Thr Thr Ala Glu Arg Ala 
410 415 420 

cag gcg gat cat aag tgg gca tat ggt cac gtg att gta gat gaa get 
Gin Ala Asp His Lys Trp Ala Tyr Gly His Val He Val Asp Glu Ala 
425 430 435 

cag gag etc agt ccg atg gaa tgg cgc atg gtg ttt cgc cgt age cct 
Gin Glu Leu Ser Pro Met Glu Trp Arg Met Val Phe Arg Arg Ser Pro 
440 445 450 

teg cga tgg atg acc ctt gtg ggc gat att gca caa act ggt tgg cct 
Ser Arg Trp Met Thr Leu Val Gly Asp lie Ala Gin Thr Gly Trp Pro 
455 460 465 

gec ggc gtt gac gat tgg gca gaa tea ctg tgg ccc ttc gtc gaa aag 
Ala Gly Val Asp Asp Trp Ala Glu Ser Leu Trp Pro Phe Val Glu Lys 
470 475 480 485 

cgt ttc agg cac cac gag etc acc gtt aac tac cgc acc ccg gec gag 
Arg Phe Arg His His Glu Leu Thr Val Asn Tyr Arg Thr Pro Ala Glu 
490 495 500 

ate atg teg gtg gec aat gag ctt ttg acg cag ate aat cct gat att 
He Met Ser Val Ala Asn Glu Leu Leu Thr Gin He Asn Pro Asp He 
505 510 515 

gcg ccg gca atg gcg ate cgc gaa tct ggt cga gag gta gtg aac ttg 
Ala Pro Ala Met Ala He Arg Glu Ser Gly Arg Glu Val Val Asn Leu 
520 525 530 

ccg ctt gat gee gat ttg teg gca gtg atg gat agt ttg cgt gag gag 
Pro Leu Asp Ala Asp Leu Ser Ala Val Met Asp Ser Leu Arg Glu Glu 
535 540 545 
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gat tea cag cgc acc ate gcg gtg att tct teg cgc cgc cac cac gaa 
Asp Ser Gin Arg Thr lie Ala Val He Ser Ser Arg Arg His His Glu 
550 555 560 565 

age gat ttc tac ctg gtc gat gac ate aag ggc tta gag ttt gac cac 
Ser Asp Phe Tyr Leu Val Asp Asp He Lys Gly Leu Glu Phe Asp His 
570 575 580 

gtc ate gtg gtg gat cct gcg gga ate gtt gaa gaa tec ccc cag gga 
Val He Val Val Asp Pro Ala Gly He Val Glu Glu Ser Pro Gin Gly 
585 590 595 

ttg caa gac etc tac gtt gcg gtc act cgt gca acg cag age etc acc 
Leu Gin Asp Leu Tyr Val Ala Val Thr Arg Ala Thr Gin Ser Leu Thr 
600 605 610 

att tta ggt gag tagcaggtta tgagctcagg gee 
He Leu Gly Glu 
615 



<210> 64 
<211> 617 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Met Ala Arg Pro Phe Tyr Leu Ala Thr Thr Val Ser Pro Glu Gly Val 
15 10 15 

His He Arg Arg His He Arg Thr Arg Gly Arg Val Val Thr Gly Val 
20 25 30 

Asp Asp Glu Val Leu Thr Gly Glu Met Ala Asp Val He Glu Gin Gly 
35 40 45 

Gly Val Gly Ser Glu Ser Val Leu His Gin Ala Leu Glu Gin Ala Arg 
50 55 60 

Ser Gly His Met Arg Asn He Val Glu Thr He Gin Arg Glu Gin Asp 
65 70 75 80 

Glu He He Arg Asp Thr Thr Arg Gly Val Met Val Val Gin Gly Gly 
85 90 95 

Pro Gly Thr Gly Lys Thr Ala Val Ala Leu His Arg Val Ala Tyr Leu 
100 105 110 

Leu Tyr Thr Trp Arg Asp Gin Leu Ala Lys Ser Gly Val Leu He He 
115 120 125 

Gly Pro Asn Lys Thr Phe Leu Glu Tyr He Ser His Val Leu Pro Glu 
130 135 140 

Leu Gly Glu Thr Gly Val Val Leu Ser Thr Val Gly Glu Leu Phe Pro 
145 150 155 160 

Gly He Val Pro Thr Gly Ser Glu Asp Thr Leu Thr Arg Glu He Lys 
165 170 175 
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Gly Ser Glu Glu Met Ala Ser He Leu Ala Glu Ala Val Lys Ala Tyr 
180 185 190 

Gin Val Leu Pro Glu Lys Thr He Val Val Ser Val Asp Gly He Glu 
195 200 205 

He Ser He Asp Glu Lys Thr Val Ala Lys Ser Arg Thr Arg Ala Arg 
210 • 215 220 

Arg Ala Arg Gin Ser His Asn Ser Ala Arg Pro He Phe Arg Glu His 
225 230 235 240 

Leu Val Glu Gin Leu Ala His Gin Met Ala Gin Thr He Gly Ala Asp 
245 250 255 

Pro Leu Gly Gly Lys Asn Leu Leu Ser Ala Ala Asp He Asp Gin Leu 
260 265 270 

His Asp Asp Leu Leu Asp Asp Ala Ala Leu Gin Ser Val He Asp Asp 
275 280 285 

Phe Trp Pro Glu Leu Arg Pro Gin Asp Val Leu His Asp Leu Leu He 
290 295 300 

Ser Glu Glu Arg He Asn Val Ala Ala Ala Gly Tyr Asp Glu Glu Thr 
305 310 315 320 

Lys Ser Ala Leu Leu Arg Gly Glu Leu Asp Pro Trp Ala Pro Ser Asp 
325 330 335 

Ala Ala Leu Leu Asp Glu Leu Ala Leu Leu He Gly Leu Pro Asp Pro 
340 345 350 

Glu Glu Ala Arg Glu Lys Ala Glu Ala Lys Trp Arg Glu Gin He Asp 
355 360 365 

Asp Ala Gin Glu Val Leu Asp Val Leu Ser Ser Ser Gin Ser Ser Asp 
370 375 380 

He Asp Asp Val Thr Glu Ala Glu Val Leu Ser Ala Phe Asp Val He 
385 390 395 400 

Asp Ala Glu Thr Leu Ala Gin Arg Gin Thr Val Thr Asp Asn Arg Thr 
405 410 415 

Thr Ala Glu Arg Ala Gin Ala Asp His Lys Trp Ala Tyr Gly His Val 
420 425 430 

He Val Asp Glu Ala Gin Glu Leu Ser Pro Met Glu Trp Arg Met Val 
435 440 445 

Phe Arg Arg Ser Pro Ser Arg Trp Met Thr Leu Val Gly Asp lie Ala 
450 455 460 

Gin Thr Gly Trp Pro Ala Gly Val Asp Asp Trp Ala Glu Ser Leu Trp 
465 470 475 480 

Pro Phe Val Glu Lys Arg Phe Arg His His Glu Leu Thr Val Asn Tyr 
485 490 495 

Arg Thr Pro Ala Glu He Met Ser Val Ala Asn Glu Leu Leu Thr Gin 
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500 

lie Asn Pro Asp 
515 

Glu Val Val Asn 
530 

Ser Leu Arg Glu 
545 

Arg Arg His His 



Leu Glu Phe Asp 
580 

Glu Ser Pro Gin 
595 

Thr Gin Ser Leu 
610 



lie Ala Pro Ala 
520 

Leu Pro Leu Asp 
535 

Glu Asp Ser Gin 
550 

Glu Ser Asp Phe 
565 

His Val He Val 



Gly Leu Gin Asp 
600 



Thr He Leu Gly 
615 



505 

Met Ala He Arg 

Ala Asp Leu Ser 
540 

Arg Thr He Ala 
555 

Tyr Leu Val Asp 
570 

Val Asp Pro Ala 
585 

Leu Tyr Val Ala 
Glu 



510 

Glu Ser Gly Arg 
525 

Ala Val Met Asp 



Val He Ser Ser 

560 



Asp He Lys Gly 
575 

Gly He Val Glu 
590 

Val Thr Arg Ala 
605 



<210> 65 
<211> 1496 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (1473) 
<223> FRXA01876 



<400> 65 

ate att ggc ccg aac aag aca ttt ttg gag tat att tct cac gtt ttg 

He He Gly Pro Asn Lys Thr Phe Leu Glu Tyr He Ser His Val Leu 

15 10 15 

cct gaa etc ggc gag act ggc gtg gtg ttg tec acc gtc ggt gag ctg 
Pro Glu Leu Gly Glu Thr Gly Val Val Leu Ser Thr Val Gly Glu Leu 
20 25 30 

ttc ccc ggt ate gtc cca acg ggt tec gag gac act ttg acc agg gaa 
Phe Pro Gly He Val Pro Thr Gly Ser Glu Asp Thr Leu Thr Arg Glu 
35 40 45 

att aag ggc age gag gaa atg gec age att ttg gee gag gca gtc aag 
He Lys Gly Ser Glu Glu Met Ala Ser He Leu Ala Glu Ala Val Lys 
50 55 60 

gcg tat caa gtg ctg cca gag aag acc ate gtg gtc tct gtt gat ggc 
Ala Tyr Gin Val Leu Pro Glu Lys Thr He Val Val Ser Val Asp Gly 
65 70 75 80 

ate gag att tec att gat gag aaa acg gtg gca aaa tec cgc acc cga 
He Glu He Ser He Asp Glu Lys Thr Val Ala Lys Ser Arg Thr Arg 



get cgt cgt gec agg cag teg cac aat tec gca cgc cca att ttc cgc 
Ala Arg Arg Ala Arg Gin Ser His Asn Ser Ala Arg Pro He Phe Arg 
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gag cat tta gtc gaa caa etc gcg cac caa atg get caa acg ate ggc 
Glu His Leu Val Glu Gin Leu Ala His Gin Met Ala Gin Thr He Gly 
115 120 125 

gcg gat ccg ctg ggc ggc aaa aac ctg ctg tea gec gec gac ate gat 
Ala Asp Pro Leu Gly Gly Lys Asn Leu Leu Ser Ala Ala Asp He Asp 
130 135 140 

cag ctg cac gat gat ttg ctt gac gac gcg gee etc cag tec gtc ate 
Gin Leu His Asp Asp Leu Leu Asp Asp Ala Ala Leu Gin Ser Val He 
145 150 155 160 

gac gat ttc tgg ccg gag etc egg cct cag gac gtc ctg cat gat ctg 
Asp Asp Phe Trp Pro Glu Leu Arg Pro Gin Asp Val Leu His Asp Leu 
165 170 175 

ttg att tec gaa gag cgc att aat gtt get gec gcg ggg tat gac gag 
Leu He Ser Glu Glu Arg He Asn Val Ala Ala Ala Gly Tyr Asp Glu 
180 185 190 

gaa act aag tct get ttg ctg cgt ggt gaa etc gat ccg tgg gca cca 
Glu Thr Lys Ser Ala Leu Leu Arg Gly Glu Leu Asp Pro Trp Ala Pro 
195 200 205 

teg gac get gca ttg ctt gat gag tta gee ctg etc ate ggt ctt ccc 
Ser Asp Ala Ala Leu Leu Asp Glu Leu Ala Leu Leu He Gly Leu Pro 
210 215 220 

gat cca gag gag gca egg gag aag get gag gee aaa tgg cgc gag cag 
Asp Pro Glu Glu Ala Arg Glu Lys Ala Glu Ala Lys Trp Arg Glu Gin 
225 230 235 240 

ate gat gac get cag gaa gtc ctg gac gtt ctt agt tea tea cag tea 
He Asp Asp Ala Gin Glu Val Leu Asp Val Leu Ser Ser Ser Gin Ser 
245 250 255 

teg gat att gat gat gtc acg gaa get gaa gtt etc tec get ttc gac 
Ser Asp He Asp Asp Val Thr Glu Ala Glu Val Leu Ser Ala Phe Asp 
260 265 270 

gtc ate gat gcg gaa act ttg gca caa cgc caa act gtc acg gat aat 
Val He Asp Ala Glu Thr Leu Ala Gin Arg Gin Thr Val Thr Asp Asn 
275 280 285 

cgc acc act gcg gaa cgt gca cag gcg gat cat aag tgg gca tat ggt 
Arg Thr Thr Ala Glu Arg Ala Gin Ala Asp His Lys Trp Ala Tyr Gly 
290 295 300 

cac gtg att gta gat gaa get cag gag etc agt ccg atg gaa tgg cgc 
His Val He Val Asp Glu Ala Gin Glu Leu Ser Pro Met Glu Trp Arg 
305 310 315 320 

atg gtg ttt cgc cgt age cct teg cga tgg atg acc ctt gtg ggc gat 
Met Val Phe Arg Arg Ser Pro Ser Arg Trp Met Thr Leu Val Gly Asp 
325 330 335 

att gca caa act ggt tgg cct gec ggc gtt gac gat tgg gca gaa tea 
He Ala Gin Thr Gly Trp Pro Ala Gly Val Asp Asp Trp Ala Glu Ser 
340 345 350 
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ctg tgg ccc ttc gtc gaa aag cgt ttc agg cac cac gag etc acc gtt ±±u<i 
Leu Trp Pro Phe Val Glu Lys Arg Phe Arg His His Glu Leu Thr Val 
355 360 365 

aac tac cgc acc ccg gec gag ate atg teg gtg gee aat gag ctt ttg 1152 
Asn Tyr Arg Thr Pro Ala Glu He Met Ser Val Ala Asn Glu Leu Leu 
370 375 380 

acg cag ate aat cct gat att gcg ccg gca atg gcg ate cgc gaa tct 1200 
Thr Gin He Asn Pro Asp He Ala Pro Ala Met Ala He Arg Glu Ser 
385 390 395 400 

ggt cga gag gta gtg aac ttg ccg ctt gat gec gat ttg teg gca gtg 1248 
Gly Arg Glu Val Val Asn Leu Pro Leu Asp Ala Asp Leu Ser Ala Val 
405 410 415 

atg gat agt ttg cgt gag gag gat tea cag cgc acc ate gcg gtg att 1296 
Met Asp Ser Leu Arg Glu Glu Asp Ser Gin Arg Thr He Ala Val He 
420 425 430 

tct teg cgc cgc cac cac gaa age gat ttc tac ctg gtc gat gac ate 1344 
Ser Ser Arg Arg His His Glu Ser Asp Phe Tyr Leu Val Asp Asp He 
435 440 445 

aag ggc tta gag ttt gac cac gtc ate gtg gtg gat cct gcg gga ate 13 92 
Lys Gly Leu Glu Phe Asp His Val He Val Val Asp Pro Ala Gly He 
450 455 460 

gtt gaa gaa tec ccc cag gga ttg caa gac etc tac gtt gcg gtc act 1440 
Val Glu Glu Ser Pro Gin Gly Leu Gin Asp Leu Tyr Val Ala Val Thr 
465 470 475 480 

cgt gca acg cag age etc acc att tta ggt gag tagcaggtta tgagctcagg 1493 
Arg Ala Thr Gin Ser Leu Thr He Leu Gly Glu 
485 490 



<210> 66 
<211> 491 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

He He Gly Pro Asn Lys Thr Phe Leu Glu Tyr He Ser His Val Leu 
15 10 15 

Pro Glu Leu Gly Glu Thr Gly Val Val Leu Ser Thr Val Gly Glu Leu 
20 25 30 

Phe Pro Gly He Val Pro Thr Gly Ser Glu Asp Thr Leu Thr Arg Glu 
35 40 45 

He Lys Gly Ser Glu Glu Met Ala Ser He Leu Ala Glu Ala Val Lys 
50 55 60 

Ala Tyr Gin Val Leu Pro Glu Lys Thr He Val Val Ser Val Asp Gly 
65 70 75 80 
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He Glu He Ser 



Ala Arg Arg Ala 
100 

Glu His Leu Val 
115 

Ala Asp Pro Leu 
130 

Gin Leu His Asp 
145 

Asp Asp Phe Trp 



Leu He Ser Glu 
180 

Glu Thr Lys Ser 
195 

Ser Asp Ala Ala 
210 

Asp Pro Glu Glu 
225 

He Asp Asp Ala 



Ser Asp He Asp 
260 

Val He Asp Ala 
275 

Arg Thr Thr Ala 
290 

His Val He Val 
305 

Met Val Phe Arg 



lie Ala Gin Thr 
340 

Leu Trp Pro Phe 
355 

Asn Tyr Arg Thr 
370 

Thr Gin He Asn 
385 

Gly Arg Glu Val 



He Asp Glu Lys 
85 

Arg Gin Ser His 



Glu Gin Leu Ala 
120 



Gly Gly Lys Asn 
135 

Asp Leu Leu Asp 
150 

Pro Glu Leu Arg 
165 

Glu Arg He Asn 



Ala Leu Leu Arg 
200 



Leu Leu Asp Glu 
215 



Ala Arg Glu Lys 
230 

Gin Glu Val Leu 
245 

Asp Val Thr Glu 



Glu Thr Leu Ala 
280 



Glu Arg Ala Gin 
295 

Asp Glu Ala Gin 
310 

Arg Ser Pro Ser 
325 

Gly Trp Pro Ala 



Val Glu Lys Arg 
360 



Pro Ala Glu He 
375 

Pro Asp He Ala 
390 

Val Asn Leu Pro 



Thr Val Ala Lys 
90 

Asn Ser Ala Arg 
105 

His Gin Met Ala 



Leu Leu Ser Ala 
140 

Asp Ala Ala Leu 
155 

Pro Gin Asp Val 
170 

Val Ala Ala Ala 
185 

Gly Glu Leu Asp 



Leu Ala Leu Leu 
220 



Ala Glu Ala Lys 
235 

Asp Val Leu Ser 
250 

Ala Glu Val Leu 
265 

Gin Arg Gin Thr 



Ala Asp His Lys 
300 

Glu Leu Ser Pro 
315 

Arg Trp Met Thr 
330 

Gly Val Asp Asp 
345 

Phe Arg His His 



Met Ser Val Ala 
380 

Pro Ala Met Ala 
395 

Leu Asp Ala Asp 



Ser Arg Thr Arg 
95 

Pro He Phe Arg 

110 

Gin Thr He Gly 
125 

Ala Asp He Asp 



Gin Ser Val He 
160 

Leu His Asp Leu 

175 

Gly Tyr Asp Glu 
190 

Pro Trp Ala Pro 
205 

He Gly Leu Pro 



Trp Arg Glu Gin 
240 

Ser Ser Gin Ser 
255 

Ser Ala Phe Asp 
270 

Val Thr Asp Asn 
285 

Trp Ala Tyr Gly 



Met Glu Trp Arg 
320 

Leu Val Gly Asp 
335 

Trp Ala Glu Ser 
350 

Glu Leu Thr Val 
365 

Asn Glu Leu Leu 



He Arg Glu Ser 
400 

Leu Ser Ala Val 
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Met Asp Ser Leu 
420 

Ser Ser Arg Arg 
435 

Lys Gly Leu Glu 
450 

Val Glu Glu Ser 
465 

Arg Ala Thr Gin 



405 

Arg Glu Glu Asp 



His His Glu Ser 
440 

Phe Asp His Val 
455 

Pro Gin Gly Leu 
470 

Ser Leu Thr lie 
485 



410 

Ser Gin Arg Thr 
425 

Asp Phe Tyr Leu 



lie Val Val Asp 
460 

Gin Asp Leu Tyr 
475 

Leu Gly Glu 
490 



415 

lie Ala Val lie 
430 

Val Asp Asp lie 
445 

Pro Ala Gly He 



Val Ala Val Thr 
480 



<210> 67 
<211> 1653 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1630) 
<223> RXA00544 



<400> 67 

agttggaaat cacaaagcct cggggtgggg gctttcgtgc cttctggaaa ggcctatgca 60 

ggggctagag tgaacttaga atcagattgg ggaaaagaaa atg get aca gat aca 11! 

Met Ala Thr Asp Thr 
1 5 



cac gec gca agt ttt gat gat gac tac gta cct cca cag gag cca age 
His Ala Ala Ser Phe Asp Asp Asp Tyr Val Pro Pro Gin Glu Pro Ser 



gat tec ttc gcg gat gac gca cac gta gat gtc cct get ccg gcg ttt 
Asp Ser Phe Ala Asp Asp Ala His Val Asp Val Pro Ala Pro Ala Phe 
25 30 35 

gaa gat ttc tec ccg gee cag gee ttt ggt cag gga act agg gga gga 
Glu Asp Phe Ser Pro Ala Gin Ala Phe Gly Gin Gly Thr Arg Gly Gly 
40 45 50 

gac tct cag ggc ttc aag aag agg ggt cgc aag gac gag tec cgt gaa 
Asp Ser Gin Gly Phe Lys Lys Arg Gly Arg Lys Asp Glu Ser Arg Glu 



tac cga gac ttc cgc caa cct ccc tat 
Tyr Arg Asp Phe Arg Gin Pro Pro Tyr 
70 75 

gtg ctg ggc gcg atg ctg etc agt ccg 

Val Leu Gly Ala Met Leu Leu Ser Pro 
90 

gat ate etc acc cca gaa gac ttc tac 

Asp He Leu Thr Pro Glu Asp Phe Tyr 



gac aat gac get gag atg ggc 355 
Asp Asn Asp Ala Glu Met Gly 
80 85 

acc acg gtc ate gac att ctg 403 
Thr Thr Val He Asp He Leu 
95 100 

agg ccg tec cac cag ctg att 451 
Arg Pro Ser His Gin Leu He 
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ttc cag gcg ate att gac ctg ttc agt gac aac cgt gat att gac ccc 
Phe Gin Ala He He Asp Leu Phe Ser Asp Asn Arg Asp He Asp Pro 
120 125 130 

gtg att gtc tec ggt cgc etc gat cga acc aac gat ctg gac cgc gtc 
Val He Val Ser Gly Arg Leu Asp Arg Thr Asn Asp Leu Asp Arg Val 
135 140 145 

ggc ggt ggc gcg tac etc cac gac etc ate cag tec gtt ccc acc gca 
Gly Gly Gly Ala Tyr Leu His Asp Leu He Gin Ser Val Pro Thr Ala 
150 155 160 165 

gee aac gcg cgc tac tat gcg gaa ate gtt teg gaa aag gca gtg ctt 
Ala Asn Ala Arg Tyr Tyr Ala Glu He Val Ser Glu Lys Ala Val Leu 
170 175 180 

cgc agg ctt gtc gac gec ggc acc cgc gtc gtc cag etc ggc tac gag 
Arg Arg Leu Val Asp Ala Gly Thr Arg Val Val Gin Leu Gly Tyr Glu 
185 190 195 

ggc gat gaa ggc gee gaa att gac gcg gtg att gac cgc gcg cag caa 
Gly Asp Glu Gly Ala Glu He Asp Ala Val He Asp Arg Ala Gin Gin 
200 205 210 

gaa gtc ttc gee gtt tec caa aag aat cag age gaa gac tat gca gtc 
Glu Val Phe Ala Val Ser Gin Lys Asn Gin Ser Glu Asp Tyr Ala Val 
215 220 225 

eta gec gat att ctg gat gaa acc atg get gag ctg gaa atg etc aac 
Leu Ala Asp He Leu Asp Glu Thr Met Ala Glu Leu Glu Met Leu Asn 
230 235 240 245 

gac ggc ggc ate gec acc ggt att cca acc ggc ttc aaa gat etc gat 
Asp Gly Gly He Ala Thr Gly He Pro Thr Gly Phe Lys Asp Leu Asp 
250 255 260 

gac etc acc aac ggt ctg cgc ggt ggc cag atg ate ate gtt gca get 
Asp Leu Thr Asn Gly Leu Arg Gly Gly Gin Met He He Val Ala Ala 
265 270 275 

cgt cct ggt gtg ggt aaa tec acc ate gee ttg gac ttc atg cgt teg 
Arg Pro Gly Val Gly Lys Ser Thr He Ala Leu Asp Phe Met Arg Ser 
280 285 290 

gca tec ate aag aac aac atg gcg tct gtc att ttc tec ttg gaa atg 
Ala Ser He Lys Asn Asn Met Ala Ser Val He Phe Ser Leu Glu Met 
295 300 305 

tec aag tea gag ate gtg atg cgt ttg etc tct gca gaa aca gaa ate 
Ser Lys Ser Glu He Val Met Arg Leu Leu Ser Ala Glu Thr Glu He 
310 315 320 325 

cgc ctg get gat atg cgt ggt gga aag atg gat gaa acc gca tgg gaa 
Arg Leu Ala Asp Met Arg Gly Gly Lys Met Asp Glu Thr Ala Trp Glu 
330 335 340 

aag atg gtg cag aag tta gac aag gta gec cag gca cct ttg ttc ate 
Lys Met Val Gin Lys Leu Asp Lys Val Ala Gin Ala Pro Leu Phe He 
345 350 355 
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gat gac tec gcg aac etc acc atg atg gaa ate cgc tec aag gee aga 
Asp Asp Ser Ala Asn Leu Thr Met Met Glu He Arg Ser Lys Ala Arg 
360 365 370 

aag ctg aag cag aag cat gat ctg aaa atg ate gtg gtg gac tac etc 
Lys Leu Lys Gin Lys His Asp Leu Lys Met He Val Val Asp Tyr Leu 
375 380 385 

cag ctg atg age tec ggt aaa cgc gtg gaa tec cgt cag cag gaa gtc 
Gin Leu Met Ser Ser Gly Lys Arg Val Glu Ser Arg Gin Gin Glu Val 
390 395 400 405 

tec gag ttc tec cgt cag etc aag ctg ctg gee aaa gaa etc gat gtg 
Ser Glu Phe Ser Arg Gin Leu Lys Leu Leu Ala Lys Glu Leu Asp Val 
410 415 420 

ccg ttg ate gcg att tec cag ctg aac cgt gga cct gaa tec cgt acc 
Pro Leu He Ala He Ser Gin Leu Asn Arg Gly Pro Glu Ser Arg Thr 
425 430 435 

gat aag cga cca cag ctt get gac ctt cgt gaa tec ggc teg ctg gag 
Asp Lys Arg Pro Gin Leu Ala Asp Leu Arg Glu Ser Gly Ser Leu Glu 
440 445 450 

cag gac gee gat ate gtt atg ctg eta tac cgc cca gac tec cag gat 
Gin Asp Ala Asp He Val Met Leu Leu Tyr Arg Pro Asp Ser Gin Asp 
455 460 465 

aag gac gac gag cgc gcg ggc gag gec gac ate att ttg get aag cac 
Lys Asp Asp Glu Arg Ala Gly Glu Ala Asp He He Leu Ala Lys His 
470 475 480 485 

cgt ggt ggc ccg ate gat acc gtc cag gtg gcg cac cag ctg cac tat 
Arg Gly Gly Pro He Asp Thr Val Gin Val Ala His Gin Leu His Tyr 
490 495 500 

tea cgt ttt gtg gac atg gcg cgc ggt taagaaaagt tcatttttct 
Ser Arg Phe Val Asp Met Ala Arg Gly 
505 510 



<210> 68 
<211> 510 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Ala Thr Asp Thr His Ala Ala Ser Phe Asp Asp Asp Tyr Val Pro 
15 10 15 

Pro Gin Glu Pro Ser Asp Ser Phe Ala Asp Asp Ala His Val Asp Val 
20 25 30 

Pro Ala Pro Ala Phe Glu Asp Phe Ser Pro Ala Gin Ala Phe Gly Gin 
35 40 45 

Gly Thr Arg Gly Gly Asp Ser Gin Gly Phe Lys Lys Arg Gly Arg Lys 
50 55 60 
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Asp Glu Ser Arg 
65 

Asp Ala Glu Met 



Val lie Asp lie 
100 

Ser His Gin Leu 
115 



Arg Asp lie Asp 
130 

Asp Leu Asp Arg 
145 

Ser Val Pro Thr 



Glu Lys Ala Val 
180 

Gin Leu Gly Tyr 
195 

Asp Arg Ala Gin 
210 

Glu Asp Tyr Ala 
225 

Leu Glu Met Leu 



Phe Lys Asp Leu 
260 

He He Val Ala 
275 

Asp Phe Met Arg 
290 

Phe Ser Leu Glu 
305 

Ala Glu Thr Glu 



Glu Thr Ala Trp 
340 

Ala Pro Leu Phe 
355 

Arg Ser Lys Ala 
370 



Glu Tyr Arg Asp 
70 

Gly Val Leu Gly 
85 

Leu Asp He Leu 



He Phe Gin Ala 
120 

Pro Val He Val 
135 

Val Gly Gly Gly 
150 

Ala Ala Asn Ala 
165 

Leu Arg Arg Leu 



Glu Gly Asp Glu 
200 

Gin Glu Val Phe 
215 

Val Leu Ala Asp 
230 

Asn Asp Gly Gly 
245 

Asp Asp Leu Thr 



Ala Arg Pro Gly 
280 

Ser Ala Ser He 
295 

Met Ser Lys Ser 
310 

He Arg Leu Ala 
325 

Glu Lys Met Val 



He Asp Asp Ser 
360 



Arg Lys Leu Lys 
375 



Phe Arg Gin Pro 
75 

Ala Met Leu Leu 
90 

Thr Pro Glu Asp 
105 

He He Asp Leu 



Ser Gly Arg Leu 
140 

Ala Tyr Leu His 
155 

Arg Tyr Tyr Ala 
170 

Val Asp Ala Gly 
185 

Gly Ala Glu He 



Ala Val Ser Gin 
220 



He Leu Asp Glu 
235 



He Ala Thr Gly 
250 

Asn Gly Leu Arg 
265 

Val Gly Lys Ser 



Lys Asn Asn Met 
300 

Glu He Val Met 
315 

Asp Met Arg Gly 
330 

Gin Lys Leu Asp 
345 

Ala Asn Leu Thr 



Gin Lys His Asp 
380 



Pro Tyr Asp Asn 
80 



Ser Pro Thr Thr 
95 

Phe Tyr Arg Pro 
110 

Phe Ser Asp Asn 
125 

Asp Arg Thr Asn 



Asp Leu He Gin 
160 

Glu He Val Ser 
175 

Thr Arg Val Val 
190 

Asp Ala Val He 
205 

Lys Asn Gin Ser 



Thr Met Ala Glu 
240 

He Pro Thr Gly 
255 

Gly Gly Gin Met 
270 

Thr He Ala Leu 
285 

Ala Ser Val He 



Arg Leu Leu Ser 
320 

Gly Lys Met Asp 
335 

Lys Val Ala Gin 
350 

Met Met Glu He 
365 

Leu Lys Met He 
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Val Val Asp Tyr 
385 

Arg Gin Gin Glu 



Lys Glu Leu Asp 
420 

Pro Glu Ser Arg 
435 

Ser Gly Ser Leu 
450 

Pro Asp Ser Gin 
465 

lie Leu Ala Lys 



His Gin Leu His 
500 



Leu Gin Leu Met 
390 

Val Ser Glu Phe 
405 

Val Pro Leu lie 



Thr Asp Lys Arg 
440 



Glu Gin Asp Ala 
455 

Asp Lys Asp Asp 
470 

His Arg Gly Gly 
485 

Tyr Ser Arg Phe 



Ser Ser Gly Lys 
395 

Ser Arg Gin Leu 
410 

Ala lie Ser Gin 
425 

Pro Gin Leu Ala 



Asp lie Val Met 
460 

Glu Arg Ala Gly 
475 

Pro lie Asp Thr 
490 

Val Asp Met Ala 
505 



Arg Val Glu Ser 
400 

Lys Leu Leu Ala 
415 

Leu Asn Arg Gly 
430 

Asp Leu Arg Glu 
445 

Leu Leu Tyr Arg 



Glu Ala Asp lie 
480 



Val Gin Val Ala 
495 



Arg Gly 
510 



<210> 69 
<211> 421 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (421) 

<223> RXA01866 

<400> 69 

acccagatag tctgatcaag gaagacgctg gggcgttacg aagaagcctt tcccgacaag 6 0 

tggattaaag ccagcctgat tcttcgatct cagctaccac ttg aaa ccc ggc cac 115 

Leu Lys Pro Gly His 



cgc gat gac ggc gtc aca gtc etc ate ccc att cca gtg ctg ggt gga 
Arg Asp Asp Gly Val Thr Val Leu He Pro He Pro Val Leu Gly Gly 
10 15 20 

ctt gat acc gaa ggc ttc gat tgg eta gtt cca ggc tta agg ctt gat 
Leu Asp Thr Glu Gly Phe Asp Trp Leu Val Pro Gly Leu Arg Leu Asp 
25 30 35 

ttg gtg acc gag tta ate cgc acc atg cct aag get tta cga cgc acc 
Leu Val Thr Glu Leu He Arg Thr Met Pro Lys Ala Leu Arg Arg Thr 



gtt gtc cct gec ccg gat ttc gec gag egg gtc ttg ccg tta ctg cgt 
Val Val Pro Ala Pro Asp Phe Ala Glu Arg Val Leu Pro Leu Leu Arg 



ccc tac atg aca cca ctg acc acc caa ctt gee gat gca etc cat acc 
Pro Tyr Met Thr Pro Leu Thr Thr Gin Leu Ala Asp Ala Leu His Thr 
70 75 80 85 



BGI-130CP 



- 143- 



ctg ggc ggc caa gga ate aac gec tct gat ttc gat cct gec aaa etc 403 
Leu Gly Gly Gin Gly He Asn Ala Ser Asp Phe Asp Pro Ala Lys Leu 
90 95 100 

ccc gat cac ctg cgc att 421 
Pro Asp His Leu Arg He 
105 



<210> 70 
<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Leu Lys Pro Gly His Arg Asp Asp C 
1 5 

Pro Val Leu Gly Gly Leu Asp Thr ( 
20 



Gly Val Thr Val Leu lie Pro He 
10 15 

Glu Gly Phe Asp Trp Leu Val Pro 
25 30 



Gly Leu Arg Leu Asp Leu Val Thr Glu Leu He Arg Thr Met Pro Lys 
35 40 45 

Ala Leu Arg Arg Thr Val Val Pro Ala Pro Asp Phe Ala Glu Arg Val 
50 55 60 

Leu Pro Leu Leu Arg Pro Tyr Met Thr Pro Leu Thr Thr Gin Leu Ala 
65 70 75 80 

Asp Ala Leu His Thr Leu Gly Gly Gin Gly He Asn Ala Ser Asp Phe 
85 90 95 

Asp Pro Ala Lys Leu Pro Asp His Leu Arg He 
100 105 



<210> 71 
<211> 515 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (492) 
<223> RXA01867 

<400> 71 

cca gag tgg gtg gaa aaa gca gec ggc cca ttg etc aag cac caa tac 

Pro Glu Trp Val Glu Lys Ala Ala Gly Pro Leu Leu Lys His Gin Tyr 

15 10 15 

tct gaa ccg tat tgg tec tea aag cgt ggc get gec atg gtg cac cgc 
Ser Glu Pro Tyr Trp Ser Ser Lys Arg Gly Ala Ala Met Val His Arg 
20 25 30 

aaa tea acg etc ttc ggt gtg aca att gtt gec gtc aag gta gtt ccc 
Lys Ser Thr Leu Phe Gly Val Thr He Val Ala Val Lys Val Val Pro 
35 40 45 
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tac cac acg gtt gat ccc gtg get gcg cgc gat atg ttc ate cgc cat 
Tyr His Thr Val Asp Pro Val Ala Ala Arg Asp Met Phe lie Arg His 
50 55 60 

gec etc ate gaa ggc gat tgg tec act cac cac cgc ttc tac cac gac 
Ala Leu He Glu Gly Asp Trp Ser Thr His His Arg Phe Tyr His Asp 
65 70 75 80 

aac gtg gee aaa ttg gag gca ate gga gaa ctt gaa gee aag gcg cgt 
Asn Val Ala Lys Leu Glu Ala He Gly Glu Leu Glu Ala Lys Ala Arg 
85 90 95 

cgc cgc gac ate gtc gta gat gaa gac acc ctg ttt gat ttc tac gat 
Arg Arg Asp He Val Val Asp Glu Asp Thr Leu Phe Asp Phe Tyr Asp 
100 105 HO 

gec aag ctt cca age aac gec acc acc acc cgc aat ttc gat tec tgg 
Ala Lys Leu Pro Ser Asn Ala Thr Thr Thr Arg Asn Phe Asp Ser Trp 
115 120 125 

tgg aag aaa aca tea cgc gtc aca cca gat ctt etc gat ttc gac cca 
Trp Lys Lys Thr Ser Arg Val Thr Pro Asp Leu Leu Asp Phe Asp Pro 
130 135 140 

gat agt ctg ate aag gaa gac get ggg gcg tta cga aga age ctt tec 
Asp Ser Leu He Lys Glu Asp Ala Gly Ala Leu Arg Arg Ser Leu Ser 
145 150 155 160 

cga caa gtg gat taaagecage ctgattcttc gat 
Arg Gin Val Asp 



<210> 72 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Pro Glu Trp Val Glu Lys Ala Ala Gly Pro Leu Leu Lys His Gin Tyr 
15 10 15 



Ser 



Glu Pro Tyr Trp Ser Ser Lys Arg Gly Ala Ala Met Val His Arg 



Lys Ser Thr Leu Phe Gly Val Thr He Val Ala Val Lys Val Val Pro 
35 40 45 

Tyr His Thr Val Asp Pro Val Ala Ala Arg Asp Met Phe He Arg His 
50 55 60 

Ala Leu He Glu Gly Asp Trp Ser Thr His His Arg Phe Tyr His Asp 
65 70 75 80 

Asn Val Ala Lys Leu Glu Ala He Gly Glu Leu Glu Ala Lys Ala Arg 
85 90 95 

Arg Arg Asp He Val Val Asp Glu Asp Thr Leu Phe Asp Phe Tyr Asp 
100 105 HO 

Ala Lys Leu Pro Ser Asn Ala Thr Thr Thr Arg Asn Phe Asp Ser Trp 
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115 120 

Trp Lys Lys Thr Ser Arg Val Thr 
130 135 

Asp Ser Leu lie Lys Glu Asp Ala 
145 150 

Arg Gin Val Asp 



125 

Pro Asp Leu Leu Asp Phe Asp Pro 
140 

Gly Ala Leu Arg Arg Ser Leu Ser 
155 160 



<210> 73 
<211> 2358 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2335) 
<223> RXN03166 

<400> 73 

ccctccctat agtgattagt tcacctccag actacctggc accgcgtggg ctgctttcac 60 

ttggactttc ggcaaagaca agtagaatta gcccctagtc atg act act tct gaa 115 

Met Thr Thr Ser Glu 



act gcc cca tea aag get tec ctg tat gaa ctt tta gag ggc gta tec 
Thr Ala Pro Ser Lys Ala Ser Leu Tyr Glu Leu Leu Glu Gly Val Ser 



etc tec gac gag cgc acg ttt agg cgc cga ctg tec aaa gcc cgc gcg 
Leu Ser Asp Glu Arg Thr Phe Arg Arg Arg Leu Ser Lys Ala Arg Ala 
25 30 35 

ccc aag gcg ctt ggt gcg att aag get gat ate gat aag gca cgc ttg 
Pro Lys Ala Leu Gly Ala He Lys Ala Asp He Asp Lys Ala Arg Leu 
40 45 50 

ctt ate gac gaa aag age cag tta att ccg tct ate acc tac cca gaa 
Leu He Asp Glu Lys Ser Gin Leu He Pro Ser He Thr Tyr Pro Glu 
55 60 65 

aac ctt ccg gtg agt tec egg cgc gat gat ate gcc gag get ate cgt 
Asn Leu Pro Val Ser Ser Arg Arg Asp Asp He Ala Glu Ala He Arg 
70 75 80 85 

gat aat cag gtg gtt att ate gcc ggt gag act ggt teg ggt aag acg 
Asp Asn Gin Val Val He He Ala Gly Glu Thr Gly Ser Gly Lys Thr 
90 95 100 

act cag att cct aag att tgt ttg gac eta ggc cgt ggc egg cgt ggg 
Thr Gin He Pro Lys He Cys Leu Asp Leu Gly Arg Gly Arg Arg Gly 
105 HO 115 

etc att ggc cac aca cag cca cgt cga tta gca get agg acc gtc gcc 
Leu He Gly His Thr Gin Pro Arg Arg Leu Ala Ala Arg Thr Val Ala 
120 125 130 



BGI-130CP 



- 146- 



gag cgc ate gec gat gaa ttg ggg caa gac ate ggc gaa teg gtg ggt _ 
111 Arg lie Ala Asp Glu Leu Gly Gin Asp He Gly Glu Ser Val Gly 
135 140 145 

tat gcg att cgt ttt gat gat cga gtt tec teg cat aca tec gtg aag I 
Tyr Ala He Arg Phe Asp Asp Arg Val Ser Ser His Thr Ser Val Lys 
150 155 160 165 

ttg atg acg gat ggt att ttg ctt get gaa atg cag egg gat cgt ttc ( 
III Me? Thr Lp Gly He Leu Leu Ala Glu Met Gin Arg Asp Arg Phe 
170 175 180 

etc aat gcg tat gac ace ate ate ate gat gag gcg cat gaa cgt tec 
Leu Asn Ala Tyr Asp Thr He He He Asp Glu Ala His Glu Arg Ser 
185 190 195 

etc aac att gac ttc att ctg ggt tat ttg cgc cag ttg ttg cct aag 
Leu Asn lie Asp Phe lie Leu Gly Tyr Leu Arg Gin Leu Leu Pro Lys 
200 205 210 

cgc ect gat ctt aaa gte att att acc tec gca acg att gac cct gag 
Arg Pro Asp Leu Lys Val He He Thr Ser Ala Thr He Asp Pro Glu 
215 220 225 

cgt ttc gcg gag eac ttt get gat get tct gga aaa cca gca cca att 
Arg Phe Ala Glu His Phe Ala Asp Ala Ser Gly Lys Pro Ala Pro 
230 235 240 245 

ate gag gtc tec ggc cgc acc ttc ccg gta gag ate cgt tat cgc cca 
He Glu Val Ser Gly Arg Thr Phe Pro Val Glu lie Arg Tyr Arg Pro 
250 255 260 

ctt gag gta tta gac ggc gat aaa att ate gat acc gat ccc ctt gac 
Leu Glu Val Leu Asp Gly Asp Lys lie He Asp Thr Asp Pro Leu Asp 
265 270 275 

ggc ttg tgt tct get ttg gaa gag etc atg get gaa ggc gac ggc gat 
Gly Leu Cys Ser Ala Leu Glu Glu Leu Met Ala Glu Gly Asp Gly Asp 
280 285 290 

ate etc tgc ttc ttt gee ggt gag cgt gat ate cgc gat gec atg gag 
He Leu Cys Phe Phe Ala Gly Glu Arg Asp He Arg Asp Ala Met Glu 
295 300 305 

gca ate gag gec cga cgc tgg aaa ggt gtg gaa gtc act ccc ctg ttt 
Ala He Glu Ala Arg Arg Trp Lys Gly Val Glu Val Thr Pro Leu Phe 
310 315 320 325 

ggc cgc ctg tec aac cag gag cag cac cgt gta ttt age ccg cac tct 
Gly Arg Leu Ser Asn Gin Glu Gin His Arg Val Phe Ser Pro His Ser 
330 335 340 

ggt cga cgc att gtg ctt tec acc aat ate gca gag aca tec ctg acg 
Gly Arg Arg He Val Leu Ser Thr Asn He Ala Glu Thr Ser Leu Thr 
345 350 355 

gtt ccg ggc att cac tac gtg gtt gat acc ggt acg gcg cgt ate tct 
Val Pro Gly He His Tyr Val Val Asp Thr Gly Thr Ala Arg He Ser 
360 365 370 

cgt tat tea gtg cgc acc aag gtg cag cgc ctt ccg att gag aac att 
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Arg Tyr Ser Val Arg Thr Lys Val Gin Arg Leu Pro He Glu Asn He 
375 380 385 

tec cag gec age gca aac cag cgt tct ggt cgt tgt ggt cgt gtc gca 
Ser Gin Ala Ser Ala Asn Gin Arg Ser Gly Arg Cys Gly Arg Val Ala 
390 395 400 405 

gac ggt att gcg att cgt ttg tat tec gaa gat gat ttc aac tct cgc 
Asp Gly He Ala He Arg Leu Tyr Ser Glu Asp Asp Phe Asn Ser Arg 
410 415 420 

cca gag ttc acc gat ccg gaa att ctg cgc acc aac ttg gcg age gtt 
Pro Glu Phe Thr Asp Pro Glu He Leu Arg Thr Asn Leu Ala Ser Val 
425 430 435 

att ttg cgc atg gcg teg ctg cgt ctt ggc gat att aat gat ttc ccc 
He Leu Arg Met Ala Ser Leu Arg Leu Gly Asp He Asn Asp Phe Pro 
440 445 450 

ttc gtc caa gec cca gag caa cgc tec ate agg gat ggt att ttg ctg 
Phe Val Gin Ala Pro Glu Gin Arg Ser He Arg Asp Gly He Leu Leu 
455 460 465 

etc cac gag ttg ggc gca etc acc gac gac acc caa gec gat ggt tea 
Leu His Glu Leu Gly Ala Leu Thr Asp Asp Thr Gin Ala Asp Gly Ser 
470 475 480 485 

ccg cag etc acc cag ate ggt aaa gac tta gee aac ate cca gtc gat 
Pro Gin Leu Thr Gin He Gly Lys Asp Leu Ala Asn He Pro Val Asp 
490 495 500 

ccc cgc atg gee cgc atg etc gta gaa gee aac act eta ggc tgc ctg 
Pro Arg Met Ala Arg Met Leu Val Glu Ala Asn Thr Leu Gly Cys Leu 
505 510 515 

cat tct gtc atg gtc att gtg tec get ctg acg att caa gat gtt cgc 
His Ser Val Met Val He Val Ser Ala Leu Thr He Gin Asp Val Arg 
520 525 530 

gaa cgc ccc ctg gaa ttc caa gec caa get gat caa gec cac get agg 
Glu Arg Pro Leu Glu Phe Gin Ala Gin Ala Asp Gin Ala His Ala Arg 
535 540 545 

ttc aag gac acc acc tea gat ttc tta ggc ttt ttg aaa ctg tgg gag 
Phe Lys Asp Thr Thr Ser Asp Phe Leu Gly Phe Leu Lys Leu Trp Glu 
550 555 560 565 

tac ate gec gat cag cgc aat caa age age ggc aat tec ttc cgc aag 
Tyr He Ala Asp Gin Arg Asn Gin Ser Ser Gly Asn Ser Phe Arg Lys 
570 575 580 

cag atg aaa aaa gaa ttc etc cac tac atg cgt ate cgc gag tgg tgg 
Gin Met Lys Lys Glu Phe Leu His Tyr Met Arg He Arg Glu Trp Trp 
585 590 595 

gat ttg gtg cgc caa tta gag cag att ggc cag caa ctt ggt tgg gca 
Asp Leu Val Arg Gin Leu Glu Gin He Gly Gin Gin Leu Gly Trp Ala 
600 605 610 

aag aag gag cag gtt gca ggc acc gee age cct gac ate att cac caa 
Lys Lys Glu Gin Val Ala Gly Thr Ala Ser Pro Asp He He Hxs Gin 
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tcc ttg etc acc ggt ctg ttc teg caa ate ggt tec cgt gat ggt gag 
Ser Leu Leu Thr Gly Leu Phe Ser Gin He Gly Ser Arg Asp Gly Glu 
630 635 640 645 

age aaa gaa ttc act gga gec aga ggt acc aaa ttc ttg gtc ttt cct 
Ser Lys Glu Phe Thr Gly Ala Arg Gly Thr Lys Phe Leu Val Phe Pro 
650 655 660 

ggt tct gcg eta acc aag aag ccg cca cag ttc ate atg get ggc caa 
Gly Ser Ala Leu Thr Lys Lys Pro Pro Gin Phe He Met Ala Gly Gin 
665 670 675 

ttg gta gaa acc tea cgt ttg tgg get cgc gat gta gee aag att gaa 
Leu Val Glu Thr Ser Arg Leu Trp Ala Arg Asp Val Ala Lys He Glu 
680 685 690 

cca gag tgg gtg gaa aaa gca gee ggc cca ttg etc aag cac caa tac 
Pro Glu Trp Val Glu Lys Ala Ala Gly Pro Leu Leu Lys His Gin Tyr 
695 700 705 

tct gaa ccg tat tgg tec tea aag cgt ggc ggc tgc cat ggt gca ccg 
Ser Glu Pro Tyr Trp Ser Ser Lys Arg Gly Gly Cys His Gly Ala Pro 
710 715 720 725 

caa ate aac get ctt egg tgt gac aat tgt tgc cgt caa ggt agt tec 
Gin He Asn Ala Leu Arg Cys Asp Asn Cys Cys Arg Gin Gly Ser Ser 
730 735 740 

eta cca cac ggt tgatcccgtg gctgcgcgcg ata 
Leu Pro His Gly 
745 



<210> 74 
<211> 745 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 74 ^ 
Met Thr Thr Ser Glu Thr Ala Pro Ser Lys Ala Ser Leu Tyr Glu Leu 
15 10 15 

Leu Glu Gly Val Ser Leu Ser Asp Glu Arg Thr Phe Arg Arg Arg Leu 
20 25 30 

Ser Lys Ala Arg Ala Pro Lys Ala Leu Gly Ala He Lys Ala Asp He 
35 40 45 

Asp Lys Ala Arg Leu Leu He Asp Glu Lys Ser Gin Leu He Pro Ser 
50 55 60 

He Thr Tyr Pro Glu Asn Leu Pro Val Ser Ser Arg Arg Asp Asp He 
65 70 75 80 

Ala Glu Ala He Arg Asp Asn Gin Val Val He He Ala Gly Glu Thr 
85 90 95 

Gly Ser Gly Lys Thr Thr Gin He Pro Lys He Cys Leu Asp Leu Gly 
100 105 HO 
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Arg Gly Arg Arg Gly Leu He Gly His Thr Gin Pro Arg Arg Leu Ala 
115 120 I 25 

Ala Arg Thr Val Ala Glu Arg He Ala Asp Glu Leu Gly Gin Asp He 
130 135 I 40 

Gly Glu Ser Val Gly Tyr Ala He Arg Phe Asp Asp Arg Val Ser Ser 

145 150 155 160 

His Thr Ser Val Lys Leu Met Thr Asp Gly He Leu Leu Ala Glu Met 



170 



Gin Arg Asp Arg Phe Leu Asn Ala Tyr Asp Thr He He He Asp Glu 
180 185 I 90 

Ala His Glu Arg Ser Leu Asn He Asp Phe He Leu Gly Tyr Leu Arg 
195 200 205 

Gin Leu Leu Pro Lys Arg Pro Asp Leu Lys Val He He Thr Ser Ala 
210 215 220 

Thr He Asp Pro Glu Arg Phe Ala Glu His Phe Ala Asp Ala Ser Gly 
225 230 235 240 

Lys Pro Ala Pro He He Glu Val Ser Gly Arg Thr Phe Pro Val Glu 
245 250 255 

He Arg Tyr Arg Pro Leu Glu Val Leu Asp Gly Asp Lys He He Asp 
260 265 270 

Thr Asp Pro Leu Asp Gly Leu Cys Ser Ala Leu Glu Glu Leu Met Ala 
275 280 285 



Glu Gly Asp Gly Asp He Leu Cys 



Phe Phe Ala Gly Glu Arg Asp He 



295 300 

Arg Asp Ala Met Glu Ala He Glu Ala Arg Arg Trp Lys Gly Val Glu 
305 310 315 320 

Val Thr Pro Leu Phe Gly Arg Leu Ser Asn Gin Glu Gin His Arg Val 
325 330 335 

Phe Ser Pro His Ser Gly Arg Arg He Val Leu Ser Thr Asn He Ala 
340 345 350 

Glu Thr Ser Leu Thr Val Pro Gly He His Tyr Val Val Asp Thr Gly 



355 360 



Ser Val Arg Thr Lys Val Gin Arg Leu 



380 



Thr Ala Arg He Ser Arg Tyr 
370 375 

Pro He Glu Asn He Ser Gin Ala Ser Ala Asn Gin Arg Ser Gly Arg 
385 390 395 400 

Cys Gly Arg Val Ala Asp Gly He Ala He Arg Leu Tyr Ser Glu Asp 
405 410 415 

Pro Glu He Leu Arg Thr 



Asp Phe Asn Ser Arg Pro Glu Phe Thr Asp 



420 



425 430 



BGI-130CP 



- 150- 



Asn Leu Ala Ser Val He Leu Arg Met Ala Ser Leu Arg Leu Gly Asp 
435 440 445 

He Asn Asp Phe Pro Phe Val Gin Ala Pro Glu Gin Arg Ser He Arg 
450 455 460 



i Gly 



He Leu Leu Leu His Glu Leu Gly Ala Leu Thr Asp Asp Thr 



Gin Ala Asp Gly Ser Pro Gin Leu Thr Gin He Gly Lys Asp Leu Ala 
485 490 495 

Asn He Pro Val Asp Pro Arg Met Ala Arg Met Leu Val Glu Ala Asn 
500 505 510 

Thr Leu Gly Cys Leu His Ser Val Met Val He Val Ser Ala Leu Thr 
515 520 525 

He Gin Asp Val Arg Glu Arg Pro Leu Glu Phe Gin Ala Gin Ala Asp 
530 535 540 

Gin Ala His Ala Arg Phe Lys Asp Thr Thr Ser Asp Phe Leu Gly Phe 
545 550 555 560 

Leu Lys Leu Trp Glu Tyr He Ala Asp Gin Arg Asn Gin Ser Ser Gly 
565 570 575 

Asn Ser Phe Arg Lys Gin Met Lys Lys Glu Phe Leu His Tyr Met Arg 
580 585 590 

He Arg Glu Trp Trp Asp Leu Val Arg Gin Leu Glu Gin He Gly Gin 
595 600 605 

Gin Leu Gly Trp Ala Lys Lys Glu Gin Val Ala Gly Thr Ala Ser Pro 
610 615 620 

Asp He He His Gin Ser Leu Leu Thr Gly Leu Phe Ser Gin He Gly 
625 630 635 640 

Ser Arg Asp Gly Glu Ser Lys Glu Phe Thr Gly Ala Arg Gly Thr Lys 
645 650 655 

Phe Leu Val Phe Pro Gly Ser Ala Leu Thr Lys Lys Pro Pro Gin Phe 
660 665 670 

He Met Ala Gly Gin Leu Val Glu Thr Ser Arg Leu Trp Ala Arg Asp 
675 680 685 

Val Ala Lys He Glu Pro Glu Trp Val Glu Lys Ala Ala Gly Pro Leu 
690 695 700 

Leu Lys His Gin Tyr Ser Glu Pro Tyr Trp Ser Ser Lys Arg Gly Gly 
705 710 715 720 

Cvs His Gly Ala Pro Gin He Asn Ala Leu Arg Cys Asp Asn Cys Cys 
725 730 735 

Arg Gin Gly Ser Ser Leu Pro His Gly 
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<210> 75 
<211> 1939 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 

<221> CDS 

<222> (92) . . (1939) 

<223> FRXA00361 



cctatatgat tagttacctc agactacctg caccgcgtgg gctgctttca cttggacttt 60 



cggcaaagac aagtagaatt agcccctagt catg act 



act tct gaa act gcc cca 115 



Met Thr Thr Ser Glu Thr Ala Pro 



tea aag. get tec ctg tat gaa ctt tta gag ggc gta tec etc tec gac ibJ 
Ser Lys Ala Ser Leu Tyr Glu Leu Leu Glu Gly Val Ser Leu Ser Asp 
10 15 20 

gag cgc acg ttt agg cgc cga ctg tec aaa gcc cgc gcg ccc aag gcg 211 
Glu Arg Thr Phe Arg Arg Arg Leu Ser Lys Ala Arg Ala Pro Lys Ala 
25 30 35 40 

ctt ggt gcg att aag get gat ate gat aag gca cgc ttg ctt ate gac 259 
Leu Glv Ala He Lys Ala Asp He Asp Lys Ala Arg Leu Leu He Asp 
45 50 55 

gaa aag age cag tta att ccg tct ate acc tae cca gaa aac ctt ccg 307 
Glu Lys Ser Gin Leu He Pro Ser He Thr Tyr Pro Glu Asn Leu Pro 
60 65 70 

gtg agt tec egg cgc gat gat ate gcc gag get ate cgt gat aat cag 355 
Val Ser Ser Arg Arg Asp Asp He Ala Glu Ala He Arg Asp Asn Gin 



75 



gtg gtt att ate gcc ggt gag act ggt teg ggt aag aeg act cag att 
Val Val He He Ala Gly Glu Thr Gly Ser Gly Lys Thr Thr Gin He 
90 95 100 

cct aag att tgt ttg gac eta ggc cgt ggc egg cgt ggg etc att ggc 
Pro Lys He Cys Leu Asp Leu Gly Arg Gly Arg Arg Gly Leu He Gly 
105 HO H5 120 

cac aca cag cca cgt cga tta gca get agg acc gtc gcc gag cgc ate 
His Thr Gin Pro Arg Arg Leu Ala Ala Arg Thr Val Ala Glu Arg He 
125 130 135 

gcc gat gaa ttg ggg caa gac ate ggc gaa teg gtg ggt tat gcg att 
Ala Asp Glu Leu Gly Gin Asp He Gly Glu Ser Val Gly Tyr Ala He 
!40 145 150 

cgt ttt gat gat cga gtt tec teg cat aca tec gtg aag ttg atg acg 
Arg Phe Asp Asp Arg Val Ser Ser His Thr Ser Val Lys Leu Met Thr 
155 160 165 

gat ggt att ttg ctt get gaa atg cag egg gat cgt ttc etc aat gcg 
Asp Gly He Leu Leu Ala Glu Met Gin Arg Asp Arg Phe Leu Asn Ala 
T7 r 180 



403 



451 



499 



595 



643 



170 
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tat gac acc ate ate ate gat gag gcg _ 

Tyr Asp Thr He He lie Asp Glu Ala His Glu Arg Ser Leu Asn lie 
185 19° 195 

gac ttc att ctg ggt tat ttg cgc cag ttg ttg cct aag cgc cct gat 
Asp Phe He Leu Gly Tyr Leu Arg Gin Leu Leu Pro Lys Arg Pro Asp 
205 210 215 

ctt aaa gtc att att acc tec gca acg att gac cct gag cgt ttc gcg 
Leu Lys Val He He Thr Ser Ala Thr lie Asp Pro Glu Arg Phe Ala 
220 225 230 

gag cac ttt get gat get tct gga aaa cca gca cca att ate gag gtc 
Glu His Phe Ala Asp Ala Ser Gly Lys Pro Ala Pro He He Glu Val 
235 240 2 

tee gge cgc acc ttc ccg gta gag ate cgt tat cgc cca ctt gag gta 
Ser Gly Arg Thr Phe Pro Val Glu He Arg Tyr Arg Pro Leu Glu Val 



cat gaa cgt tec etc aac att 



250 255 



260 



tta gac ggc gat aaa att ate gat acc gat ccc ctt gac ggc ttg tgt 
Leu Asp Gly Asp Lys He He Asp Thr Asp Pro Leu Asp Gly Leu Cys 
265 270 275 280 

tct get ttg gaa gag etc atg get gaa gge gac gge gat ate etc tgc 
Ser Ala Leu Glu Glu Leu Met Ala Glu Gly Asp Gly Asp He Leu Cys 
285 290 295 

ttc ttt gee ggt gag cgt gat ate cgc gat gee atg gag gca ate gag 
Phe Phe Ala Gly Glu Arg Asp He Arg Asp Ala Met Glu Ala He Glu 
300 305 310 

gee ega cgc tgg aaa ggt gtg gaa gtc act ccc ctg ttt ggc cgc ctg 
Ala Arg Arg Tr P Lys Gly Val Glu Val Thr Pro Leu Phe Gly Arg Leu 
315 320 325 

tec aac cag gag cag cac cgt gta ttt age ccg cac tct ggt ega cgc 
Ser Asn Gin Glu Gin His Arg Val Phe Ser Pro His Ser Gly Arg Arg 
330 335 340 

att gtg ctt tec acc aat ate gca gag aca tec ctg acg gtt ccg ggc 
He Val Leu Ser Thr Asn He Ala Glu Thr Ser Leu Thr Val Pro Gly 
345 350 355 360 



He His Tyr Val Val Asp Thr Gly Thr Ala Arg He Ser Arg Tyr Ser 
365 370 375 

gtg cgc acc aag gtg cag cgc ctt ccg att gag aac att tee cag gec 
Val Arg Thr Lys Val Gin Arg Leu Pro He Glu Asn He Ser Gin Ala 
380 385 390 

age gca aac cag cgt tct ggt cgt tgt ggt cgt gtc gca gac ggt att 
Ser Ala Asn Gin Arg Ser Gly Arg Cys Gly Arg Val Ala Asp Gly He 
395 400 405 

gcg att cgt ttg tat tec gaa gat gat ttc aac tct cgc cca gag ttc 
Ala lie Arg Leu Tyr Ser Glu Asp Asp Phe Asn Ser Arg Pro Glu Phe 
410 415 420 



gtt gat acc ggt acg gcg cgt ate tct cgt tat tea 



gat ccg gaa att ctg cgc acc aac 



ttg gcg age gtt att ttg cgc 
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Thr Asp Pro Glu He Leu Arg Thr Asn Leu Ala Ser Val He Leu Arg 
425 430 435 

atg gcg teg ctg cgt ctt ggc gat att aat gat ttc ccc ttc gtc caa 
Me? All Ser Leu Arg Leu Gly Asp He Asn Asp Phe Pro Phe Val Gin 
445 450 433 

gec cca gag caa cgc tec ate agg gat ggt att ttg ctg etc cac gag 
Sa Pro Glu Gin Arg Ser He Arg Asp Gly He Leu Leu Leu Hxs Glu 
460 465 470 

ttg ggc gca etc acc gac gae acc caa gec gat ggt tea ccg cag etc 
Leu Gly Ala Leu Thr Asp Asp Thr Gin Ala Asp Gly Ser Pro Gin Leu 
475 480 485 

acc cag ate ggt aaa gac tta gec aac ate cca gtc gat ccc cgc atg 
S Gil lie Gly Lys Asp Leu Ala Asn He Pro Val Asp Pro Arg Met 
490 495 500 

gec cgc atg etc gta gaa gec aac act eta ggc tgc ctg cat tct gtc 
III Arg Me? Leu Val Glu Ala Asn Thr Leu Gly Cys Leu Hxs Ser Val 
505 510 515 520 

ata ate att gtg tec get ctg acg att caa gat gtt cgc gaa cgc ccc 
Met tl lie Val Ser Ala Leu Thr He Gin Asp Val Arg Glu Arg Pro 
525 530 

ctg gaa ttc caa gec caa get gat caa gec cac get agg ttc aag gac 
Leu Glu Phe Gin Ala Gin Ala Asp Gin Ala His Ala Arg Phe Lys Asp 
540 545 550 

acc acc tea gat ttc tta ggc ttt ttg aaa ctg tgg gag tac ate gec 
Thr Thr Ser Asp Phe Leu Gly Phe Leu Lys Leu Trp Glu Tyr He Ala 
555 560 565 

gat cag cgc aat caa age age ggc aat tec ttc cgc aag cag atg aaa 
Asp Gil Arg Asn Gin Ser Ser Gly Asn Ser Phe Arg Lys Gin Met Lys 
570 575 580 

aaa gaa ttc etc cac tac atg cgt ate cgc gag tgg tgg gat ttg gtg 
Lys Glu Phe Leu His Tyr Met Arg He Arg Glu Trp Trp Asp Leu Val 



590 



595 



cgc caa tta gag cag att ggc cag caa ctt ggt tgg gca aag aag gag 
Arg Gin Leu Glu Gin lie Gly Gin Gin Leu Gly Trp Ala Lys Lys Glu 
605 610 515 



<210> 76 
<211> 616 
<212> PRT 

<213> Corynebacterium glutamicum 

M tt°Thr 6 Thr Ser Glu Thr Ala Pro Ser Lys Ala Ser Leu Tyr Glu Leu 
1 5 10 15 

Leu Glu Gly Val Ser Leu Ser Asp Glu Arg Thr Phe Arg Arg Arg Leu 
20 25 3° 

Ser Lys Ala Arg Ala Pro Lys Ala Leu Gly Ala lie Lys Ala Asp He 
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Asp Lys Ala Arg Leu Leu lie Asp Glu Lys Ser Gin Leu He Pro Ser 

50 55 60 

lie Thr Tyr Pro Glu Asn Leu Pro Val Ser Ser Arg Arg Asp Asp lie 

65 70 75 

Ala Glu Ala He Arg Asp Asn Gin Val Val He He Ala Gly Glu Thr 

Gly Ser Gly Lys Thr Thr Gin He Pro Lys He Cys Leu Asp Leu Gly 

100 105 110 

Arg Gly Arg Arg Gly Leu He Gly His Thr Gin Pro Arg Arg Leu Ala 



115 



Ala Arg Thr Val Ala Glu Arg He Ala Asp Glu Leu Gly Gin Asp He 

130 135 140 

Gly Glu Ser Val Gly Tyr Ala He Arg Phe Asp Asp Arg Val Ser Ser 
145 150 155 

His Thr Ser Val Lys Leu Met Thr Asp Gly He Leu Leu Ala Glu Met 



165 



Gin Arg Asp Arg Phe Leu Asn Ala Tyr Asp Thr He He He Asp Glu 
180 185 

Ala His Glu Arg Ser Leu Asn He Asp Phe He Leu Gly Tyr Leu Arg 
195 200 205 

Gin Leu Leu Pro Lys Arg Pro Asp Leu Lys Val He He Thr Ser Ala 

210 215 220 

Thr lie Asp Pro Glu Arg Phe Ala Glu His Phe Ala Asp Ala Ser Gly 



225 



Ly s Pro Ala Pro He He Glu Val Ser Gly Arg Thr Phe Pro Val Glu 
245 250 

lie Arg Tyr Arg Pro Leu Glu Val Leu Asp Gly Asp Lys He He Asp 
260 265 

Thr Asp Pro Leu Asp Gly Leu Cys Ser Ala Leu Glu Glu Leu Met Ala 
275 280 285 

Glu Gly Asp Gly Asp He Leu Cys Phe Phe Ala Gly Glu Arg Asp He 

290 ■ 295 300 

Arg Asp Ala Met Glu Ala He Glu Ala Arg Arg Trp Lys Gly Val Glu 
305 31° 3 

Val Thr Pro Leu Phe Gly Arg Leu Ser Asn Gin Glu Gin His Arg Val 
325 330 ^ 3 

Phe Ser Pro His Ser Gly Arg Arg He Val Leu Ser Thr Asn He Ala 
340 345 350 

Glu Thr Ser Leu Thr Val Pro Gly He His Tyr Val Val Asp Thr Gly 
355 360 365 
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Thr Ala Arg He Ser Arg Tyr Ser Val Arg Thr Lys Val Gin Arg Leu 
370 375 380 

Pro He Glu Asn He Ser Gin Ala Ser Ala Asn Gin Arg Ser Gly Arg 
385 390 395 400 

Cys Gly Arg Val Ala Asp Gly He Ala He Arg Leu Tyr Ser Glu Asp 
405 410 415 

Asp Phe Asn Ser Arg Pro Glu Phe Thr Asp Pro Glu He Leu Arg Thr 
420 425 430 

Asn Leu Ala Ser Val He Leu Arg Met Ala Ser Leu Arg Leu Gly Asp 
435 440 445 

He Asn Asp Phe Pro Phe Val Gin Ala Pro Glu Gin Arg Ser He Arg 
450 455 460 

Asp Gly He Leu Leu Leu His Glu Leu Gly Ala Leu Thr Asp Asp Thr 
465 470 475 480 

Gin Ala Asp Gly Ser Pro Gin Leu Thr Gin He Gly Lys Asp Leu Ala 
485 490 495 

Asn He Pro Val Asp Pro Arg Met Ala Arg Met Leu Val Glu Ala Asn 
500 505 510 

Thr Leu Gly Cys Leu His Ser Val Met Val He Val Ser Ala Leu Thr 
515 520 525 

He Gin Asp Val Arg Glu Arg Pro Leu Glu Phe Gin Ala Gin Ala Asp 
530 535 540 

Gin Ala His Ala Arg Phe Lys Asp Thr Thr Ser Asp Phe Leu Gly Phe 
545 550 555 560 

Leu Lys Leu Trp Glu Tyr He Ala Asp Gin Arg Asn Gin Ser Ser Gly 
565 570 575 

Asn Ser Phe Arg Lys Gin Met Lys Lys Glu Phe Leu His Tyr Met Arg 
580 585 590 

He Arg Glu Trp Trp Asp Leu Val Arg Gin Leu Glu Gin He Gly Gin 
595 600 605 

Gin Leu Gly Trp Ala Lys Lys Glu 
610 615 



<210> 77 
<211> 2511 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2488) 
<223> RXN02293 

<400> 77 
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tccacaaccc gctagaaaac acatcatcgc cttaggtttc tctgtagaag ttaggaaaaa 60 

gatgtgttca ctcagcaaat tcttaatgta caggcaattg atg agt tea aga att 115 
y Met Ser Ser Arg He 



163 



211 



259 



170 



355 



ggc aat ttt ctt ata aat cgc att tec acg ggc ctg ccc gta gaa aat 
Gly Asn Phe Leu He Asn Arg lie Ser Thr Gly Leu Pro Val Glu Asn 
10 15 20 

att ate cct cac ctg caa gaa get ttt teg gec gga cct aaa aac ctt 
He He Pro His Leu Gin Glu Ala Phe Ser Ala Gly Pro Lys Asn Leu 
25 30 35 

gtc att cag gec cct ccc ggc aca gga aaa acg aca ctt etc ccc cca 
Val He Gin Ala Pro Pro Gly Thr Gly Lys Thr Thr Leu Leu Pro Pro 
40 45 50 

tta qta get aac ate tta tgt aat gaa gga gcg gga aat gec acc cca 307 
Leu Val Ala Asn He Leu Cys Asn Glu Gly Ala Gly Asn Ala Thr Pro 
55 60 65 

acc aag gtt tta gta acg gca cct cgt cgt gtg gec gtc cga gca gca 
Thr Lys Val Leu Val Thr Ala Pro Arg Arg Val Ala Val Arg Ala Ala 
70 75 80 85 

get cgc aga etc gec caa eta gat gat age cag etc gga aca aaa gtg 403 
Ala Arg Arg Leu Ala Gin Leu Asp Asp Ser Gin Leu Gly Thr Lys Val 
90 95 100 

gga ttc age gtg cgt ggt gaa cat att tea ggc tec cac gtg caa ttt 
Gly Phe Ser Val Arg Gly Glu His He Ser Gly Ser His Val Gin Phe 
105 HO 115 

atg acc ccc ggt gtg tta ate cgc cag etc tta aac aac cca gaa tta 
Met Thr Pro Gly Val Leu He Arg Gin Leu Leu Asn Asn Pro Glu Leu 
120 125 130 

ccc ggc ate ggc get gtg att ate gat gaa gtc cac gaa cgt caa etc 
Pro Gly He Gly Ala Val He He Asp Glu Val His Glu Arg Gin Leu 
135 140 145 

gat tec gat eta ctg eta gga atg ctt get gaa etc agt caa ctg cgc 
Asp Ser Asp Leu Leu Leu Gly Met Leu Ala Glu Leu Ser Gin Leu Arg 
15 0 155 160 165 

gac gat ttc tec etc ate gec atg tec gca acc tta gat tea gat aaa 
Asp Asp Phe Ser Leu He Ala Met Ser Ala Thr Leu Asp Ser Asp Lys 



451 



499 



595 



643 



ttc gca aac tta tta gac get cag gtc ctt agt gtt gaa gca ccg att 691 
Phe Ala Asn Leu Leu Asp Ala Gin Val Leu Ser Val Glu Ala Pro He 
185 190 195 

ttc ccc tta gac att tct tat get cca gee cgc gcg cct cgc etc aat 739 
Phe Pro Leu Asp He Ser Tyr Ala Pro Ala Arg Ala Pro Arg Leu Asn 
200 205 210 

gca aaa ggt gtc gac tgg gat ttc etc gac cac atg gcg cag aaa act 787 
Ala Lys Gly Val Asp Trp Asp Phe Leu Asp His Met Ala Gin Lys Thr 
220 225 
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cac gat gcg gtg aca cat tea gag cac tct gca etc att ttc gtc cca 
His Asp Ala val Thr His Ser Glu His Ser Ala Leu He Phe Val Pro 
230 235 240 245 

ggt gtg cgt gaa att gat cga gta atg age acg etc aaa teg etc ggc 
Gly Val Arg Glu He Asp Arg Val Met Ser Thr Leu Lys Ser Leu Gly 
250 255 260 

cat aat aat gtt ttc cca ctt cat ggc caa etc age ccg acc gaa caa 
His Asn Asn Val Phe Pro Leu His Gly Gin Leu Ser Pro Thr Glu Gin 
265 270 275 

gac cgc gec etc gca ccg tea caa cag cag cgc ate att gtc tec act 
Asp Arg Ala Leu Ala Pro Ser Gin Gin Gin Arg He He Val Ser Thr 
280 285 290 

ccc gtt gcg gaa age tec eta act gtg cct gga gtt cgc ate ggg gtg 
Pro Val Ala Glu Ser Ser Leu Thr Val Pro Gly Val Arg He Gly Val 
295 "* nn 



gat tec ggc etc tea cga age ccc aaa cga gac tct gee cgc ggc atg 
Asp Ser Gly Leu Ser Arg Ser Pro Lys Arg Asp Ser Ala Arg Gly Met 
310 315 320 325 

aca gga ctg ate acc age agt tgc gcg cag get tea gca ggc caa cgc 
Thr Gly Leu He Thr Ser Ser Cys Ala Gin Ala Ser Ala Gly Gin Arg 



330 335 



gca ggt cgc get ggc cgt gaa gga cca gga caa ata ate aga tgc tat 
Ala Gly Arg Ala Gly Arg Glu Gly Pro Gly Gin He He Arg Cys Tyr 
345 350 355 

tec gaa gaa gac ttc tec cac ttc cca cga ttt gtg aca cca gaa ate 
Ser Glu Glu Asp Phe Ser His Phe Pro Arg Phe Val Thr Pro Glu He 
360 365 370 

age tec get gac etc acc caa gca gec etc tgg etc gee caa tgg gga 
Ser Ser Ala Asp Leu Thr Gin Ala Ala Leu Trp Leu Ala Gin Trp Gly 
375 380 385 

acg tea cct gcg gat tta ccg ctt ctt gat caa ccc cct cac gca gee 
Thr Ser Pro Ala Asp Leu Pro Leu Leu Asp Gin Pro Pro His Ala Ala 
390 395 400 405 

tgg acg get gca caa cag ate ctg cgc etc ate ggc gcg ctt gaa ggt 
Trp Thr Ala Ala Gin Gin He Leu Arg Leu He Gly Ala Leu Glu Gly 

* n At c: 42 0 



410 



gac get ate acg age ctg gga cat cgc tta teg acg ctt ccc etc tgc 1411 
Asp Ala He Thr Ser Leu Gly His Arg Leu Ser Thr Leu Pro Leu Cys 
425 430 435 

cct caa etc age get tct etc etc cgc ttc ggt gaa caa tec gca aaa 1459 
Pro Gin Leu Ser Ala Ser Leu Leu Arg Phe Gly Glu Gin Ser Ala Lys 
440 445 450 

ate ttg gcg gtg gtg tec gaa aac ccg cag ggg gac gtc gaa aag caa 1507 
He Leu Ala Val Val Ser Glu Asn Pro Gin Gly Asp Val Glu Lys Gin 
455 AfiD 465 
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caa ccc gac aag cgt gaa gtg gaa cgc ctt cgc cgt ttg gca cct gcg 
Gin Pro Asp Lys Arg Glu Val Glu Arg Leu Arg Arg Leu Ala Pro Ala 
470 475 480 485 

teg gtt gga aaa gcg agt gcg ggg caa ate gta ggc get gca ttc ccg 
Ser Val Gly Lys Ala Ser Ala Gly Gin He Val Gly Ala Ala Phe Pro 
490 495 500 

cag etc ate ggc cga aaa ata gac aat gga gaa tac ctt tta gec agt 
Gin Leu He Gly Arg Lys He Asp Asn Gly Glu Tyr Leu Leu Ala Ser 
505 510 515 

gga acc cgc gca cgc etc atg gat tea gat etc aaa gat gee gaa tgg 
Gly Thr Arg Ala Arg Leu Met Asp Ser Asp Leu Lys Asp Ala Glu Trp 
520 525 530 

ate tec gtt get gca att aac cgc tea caa aat tct gee ate ate cgc 
He Ser Val Ala Ala He Asn Arg Ser Gin Asn Ser Ala He He Arg 
535 540 545 

gec gec gec cgc att tea gag gac gat gee ata gac ate ate gga gtc 
Ala Ala Ala Arg He Ser Glu Asp Asp Ala He Asp He He Gly Val 
550 555 560 565 

gtg gaa gaa acc cgc gcg att ttt gtc aac gga aaa gtc caa gee egg 
Val Glu Glu Thr Arg Ala He Phe Val Asn Gly Lys Val Gin Ala Arg 
570 575 580 

aag gtc aaa gca gca ggc gcg ate gaa tta agt tec act ccg aca aaa 
Lys Val Lys Ala Ala Gly Ala He Glu Leu Ser Ser Thr Pro Thr Lys 
585 590 595 

cca aca ccc gec gaa gec teg gaa aca ate gec aca gec ctt gec aaa 
Pro Thr Pro Ala Glu Ala Ser Glu Thr He Ala Thr Ala Leu Ala Lys 
600 605 610 

ggc gga ate gac eta ttc cac ttc tec gac aaa gcg gca tec ttg cgt 
Gly Gly He Asp Leu Phe His Phe Ser Asp Lys Ala Ala Ser Leu Arg 
615 620 625 

gac cga ctg aaa ttc ate cac gaa cac cgt ggc gaa ccc tgg cca gat 
Asp Arg Leu Lys Phe He His Glu His Arg Gly Glu Pro Trp Pro Asp 
630 635 640 645 

att gaa act gcg gac ccg cac ctg tgg tta tct cca gaa att gag gcg 
He Glu Thr Ala Asp Pro His Leu Trp Leu Ser Pro Glu He Glu Ala 
650 655 660 

etc age cac gga aca cga eta aac aat ate gat atg tat ccc gca etc 
Leu Ser His Gly Thr Arg Leu Asn Asn He Asp Met Tyr Pro Ala Leu 
665 670 675 

cag cga ctt etc ccc tgg cct gaa gca acc aac ttt gaa gaa ttc get 
Gin Arg Leu Leu Pro Trp Pro Glu Ala Thr Asn Phe Glu Glu Phe Ala 
680 685 690 

cct tec cac eta tec gta ccc age ggg aat cag cac cga eta gat tat 
Pro Ser His Leu Ser Val Pro Ser Gly Asn Gin His Arg Leu Asp Tyr 
695 700 705 

tea tea ggc agg cca gtt ata cga gtg aaa tta caa gaa tgc ttc gga 



BGI-130CP 



- 159- 



Ser Ser Gly Arg Pro Val He Arg Val Lys Leu Gin Glu Cys Phe Gly 
710 715 720 725 

tta gaa gaa tec ccg cag etc tgc gga ate ccg gtg caa ttt cat etc 2323 
Leu Glu Glu Ser Pro Gin Leu Cys Gly He Pro Val Gin Phe His Leu 
730 735 740 

ctg tea cct gcg gga aga cct ctt gca gtt acc gat gac ctg cgt agt 2371 
Leu Ser Pro Ala Gly Arg Pro Leu Ala Val Thr Asp Asp Leu Arg Ser 
745 750 755 

ttc tgg tct ggc ccg tac age caa gtc cgt gca gaa atg egg ggc egg 2419 
Phe Trp Ser Gly Pro Tyr Ser Gin Val Arg Ala Glu Met Arg Gly Arg 
760 765 770 

tac ccc aaa cac ccg tgg ccg gag gat cca tgg acc get cct gec act 2467 
Tyr Pro Lys His Pro Trp Pro Glu Asp Pro Trp Thr Ala Pro Ala Thr 
775 780 785 

gcg cgc acc aag aat cgc atg tagttttggc acgacttgat gtg 2 511 

Ala Arg Thr Lys Asn Arg Met 
790 795 



<210> 78 
<211> 796 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Met Ser Ser Arg He Gly Asn Phe Leu He Asn Arg He Ser Thr Gly 
1 5 10 15 

Leu Pro Val Glu Asn He He Pro His Leu Gin Glu Ala Phe Ser Ala 
20 25 30 

Gly Pro Lys Asn Leu Val He Gin Ala Pro Pro Gly Thr Gly Lys Thr 
35 40 45 

Thr Leu Leu Pro Pro Leu Val Ala Asn He Leu Cys Asn Glu Gly Ala 
50 55 60 

Gly Asn Ala Thr Pro Thr Lys Val Leu Val Thr Ala Pro Arg Arg Val 
65 70 75 80 

Ala Val Arg Ala Ala Ala Arg Arg Leu Ala Gin Leu Asp Asp Ser Gin 
85 90 95 

Leu Gly Thr Lys Val Gly Phe Ser Val Arg Gly Glu His He Ser Gly 
100 105 HO 

Ser His Val Gin Phe Met Thr Pro Gly Val Leu He Arg Gin Leu Leu 
115 120 125 

Asn Asn Pro Glu Leu Pro Gly He Gly Ala Val He He Asp Glu Val 
130 135 140 

His Glu Arg Gin Leu Asp Ser Asp Leu Leu Leu Gly Met Leu Ala Glu 
145 150 155 160 



Leu Ser 



Gin Leu Arg Asp Asp Phe Ser Leu He Ala Met Ser Ala Thr 
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Leu Asp Ser Asp 
180 

Val Glu Ala Pro 
195 

Ala Pro Arg Leu 
210 

Met Ala Gin Lys 
225 

Leu lie Phe Val 



Leu Lys Ser Leu 
260 

Ser Pro Thr Glu 
275 

lie lie Val Ser 
290 

Val Arg lie Gly 
305 

Ser Ala Arg Gly 



Ser Ala Gly Gin 
340 

lie lie Arg Cys 
355 

Val Thr Pro Glu 
370 

Leu Ala Gin Trp 
385 

Pro Pro His Ala 



Gly Ala Leu Glu 
420 

Thr Leu Pro Leu 
435 

Glu Gin Ser Ala 
• 450 

Asp Val Glu Lys 
465 

Arg Leu Ala Pro 



165 

Lys Phe Ala Asn 



lie Phe Pro Leu 
200 



Asn Ala Lys Gly 
215 

Thr His Asp Ala 
230 

Pro Gly Val Arg 
245 

Gly His Asn Asn 



Gin Asp Arg Ala 
280 

Thr Pro Val Ala 
295 

Val Asp Ser Gly 
310 

Met Thr Gly Leu 
325 

Arg Ala Gly Arg 



Tyr Ser Glu Glu 
360 



lie Ser Ser Ala 
375 

Gly Thr Ser Pro 
390 

Ala Trp Thr Ala 
405 

Gly Asp Ala lie 



Cys Pro Gin Leu 
440 

Lys lie Leu Ala 
455 

Gin Gin Pro Asp 
470 

Ala Ser Val Gly 
485 



170 

Leu Leu Asp Ala 
185 

Asp lie Ser Tyr 



Val Asp Trp Asp 
220 

Val Thr His Ser 
235 

Glu lie Asp Arg 
250 

Val Phe Pro Leu 
265 

Leu Ala Pro Ser 



Glu Ser Ser Leu 
300 



Leu Ser Arg Ser 
315 

lie Thr Ser Ser 
330 

Ala Gly Arg Glu 
345 

Asp Phe Ser His 



Asp Leu Thr Gin 
380 

Ala Asp Leu Pro 
395 

Ala Gin Gin lie 
410 

Thr Ser Leu Gly 
425 

Ser Ala Ser Leu 



Val Val Ser Glu 
460 

Lys Arg Glu Val 
475 

Lys Ala Ser Ala 
490 



175 

Gin Val Leu Ser 
190 

Ala Pro Ala Arg 
205 

Phe Leu Asp His 



Glu His Ser Ala 
240 



Val Met Ser Thr 
255 

His Gly Gin Leu 
270 

Gin Gin Gin Arg 
285 

Thr Val Pro Gly 



Pro Lys Arg Asp 
320 

Cys Ala Gin Ala 
335 

Gly Pro Gly Gin 
350 

Phe Pro Arg Phe 
365 

Ala Ala Leu Trp 



Leu Leu Asp Gin 
400 

Leu Arg Leu lie 
415 

His Arg Leu Ser 
430 

Leu Arg Phe Gly 
445 

Asn Pro Gin Gly 



Glu Arg Leu Arg 
480 

Gly Gin lie Val 
495 
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Gly Ala Ala Phe Pro Gin Leu He Gly Arg Lys He Asp Asn Gly Glu 
500 505 510 

Tyr Leu Leu Ala Ser Gly Thr Arg Ala Arg Leu Met Asp Ser Asp Leu 
515 520 525 

Lys Asp Ala Glu Trp He Ser Val Ala Ala He Asn Arg Ser Gin Asn 
530 535 540 

Ser Ala He He Arg Ala Ala Ala Arg He Ser Glu Asp Asp Ala He 
545 550 555 560 

Asp He He Gly Val Val Glu Glu Thr Arg Ala He Phe Val Asn Gly 
565 570 575 

Lys Val Gin Ala Arg Lys Val Lys Ala Ala Gly Ala He Glu Leu Ser 
580 585 590 

Ser Thr Pro Thr Lys Pro Thr Pro Ala Glu Ala Ser Glu Thr He Ala 
595 600 605 

Thr Ala Leu Ala Lys Gly Gly He Asp Leu Phe His Phe Ser Asp Lys 
610 615 620 

Ala Ala Ser Leu Arg Asp Arg Leu Lys Phe He His Glu His Arg Gly 
625 630 635 640 

Glu Pro Trp Pro Asp He Glu Thr Ala Asp Pro His Leu Trp Leu Ser 
645 650 655 

Pro Glu He Glu Ala Leu Ser His Gly Thr Arg Leu Asn Asn He Asp 
660 665 670 

Met Tyr Pro Ala Leu Gin Arg Leu Leu Pro Trp Pro Glu Ala Thr Asn 
675 680 685 

Phe Glu Glu Phe Ala Pro Ser His Leu Ser Val Pro Ser Gly Asn Gin 
690 695 700 

His Arg Leu Asp Tyr Ser Ser Gly Arg Pro Val He Arg Val Lys Leu 
705 710 715 720 

Gin Glu Cys Phe Gly Leu Glu Glu Ser Pro Gin Leu Cys Gly He Pro 
725 730 735 

Val Gin Phe His Leu Leu Ser Pro Ala Gly Arg Pro Leu Ala Val Thr 
740 745 750 

Asp Asp Leu Arg Ser Phe Trp Ser Gly Pro Tyr Ser Gin Val Arg Ala 
755 760 765 

Glu Met Arg Gly Arg Tyr Pro Lys His Pro Trp Pro Glu Asp Pro Trp 
770 775 780 

Thr Ala Pro Ala Thr Ala Arg Thr Lys Asn Arg Met 
785 790 795 



<210> 79 
<211> 2511 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2488) 
<223> FRXA02293 

<400> 79 cn 
tccacaaccc gctagaaaac acatcatcgc cttaggtttc tctgtagaag ttaggaaaaa 6 0 

gatgtgttca ctcagcaaat tcttaatgta caggcaattg atg agt tea aga att 

Met Ser Ser Arg lie 



115 



ggc aat ttt ctt ata aat cgc att tec acg ggc ctg ccc gta gaa aat 
Gly Asn Phe Leu He Asn Arg He Ser Thr Gly Leu Pro Val Glu Asn 
10 15 20 

att ate cct cac ctg caa gaa get ttt teg gec gga cct aaa aac ctt 
He He Pro His Leu Gin Glu Ala Phe Ser Ala Gly Pro Lys Asn Leu 
25 30 35 

gtc att cag gee cct ccc ggc aca gga aaa acg aca ctt etc ccc cca 
Val He Gin Ala Pro Pro Gly Thr Gly Lys Thr Thr Leu Leu Pro Pro 
40 45 50 

tta gta get aac ate tta tgt aat gaa gga gcg gga aat gee ace cca 
Leu Val Ala Asn He Leu Cys Asn Glu Gly Ala Gly Asn Ala Thr Pro 
55 60 65 

acc aag gtt tta gta acg gca cct cgt cgt gtg gec gtc cga gca gca 
Thr Lys Val Leu Val Thr Ala Pro Arg Arg Val Ala Val Arg Ala Ala 
70 75 80 85 

get cgc aga etc gee caa eta gat gat age cag etc gga aca aaa gtg 
Ala Arg Arg Leu Ala Gin Leu Asp Asp Ser Gin Leu Gly Thr Lys Val 
90 95 100 

gga ttc age gtg cgt ggt gaa cat att tea ggc tec cac gtg caa ttt 
Gly Phe Ser Val Arg Gly Glu His He Ser Gly Ser His Val Gin Phe 
105 HO 115 

atg acc ccc ggt gtg tta ate cgc cag etc tta aac aac cca gaa tta 
Met Thr Pro Gly Val Leu He Arg Gin Leu Leu Asn Asn Pro Glu Leu 
120 125 130 

ccc ggc ate ggc get gtg att ate gat gaa gtc cac gaa cgt caa etc 
Pro Gly He Gly Ala Val He He Asp Glu Val His Glu Arg Gin Leu 
135 140 145 

gat tec gat eta ctg eta gga atg ctt get gaa etc agt caa ctg cgc 
Asp Ser Asp Leu Leu Leu Gly Met Leu Ala Glu Leu Ser Gin Leu Arg 
150 155 160 165 

gac gat ttc tec etc ate gec atg tec gca acc tta gat tea gat aaa 
Asp Asp Phe Ser Leu He Ala Met Ser Ala Thr Leu Asp Ser Asp Lys 
170 175 180 

ttc gca aac tta tta gac get cag gtc ctt agt gtt gaa gca ccg att 
Phe Ala Asn Leu Leu Asp Ala Gin Val Leu Ser Val Glu Ala Pro He 



163 



259 



307 



547 



643 
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ttc ccc tta gac att tct tat get cca gec cgc gcg cct cgc etc aat 
Phe Pro Leu Asp He Ser Tyr Ala Pro Ala Arg Ala Pro Arg Leu Asn 
200 205 210 

gca aaa ggt gtc gac tgg gat ttc etc gac cac atg gcg cag aaa act 
Ala Lys Gly Val Asp Trp Asp Phe Leu Asp His Met Ala Gin Lys Thr 
215 220 225 

cac gat gcg gtg aca cat tea gag cac tct gca etc att ttc gtc cca 
His Asp Ala Val Thr His Ser Glu His Ser Ala Leu He Phe Val Pro 
230 235 240 245 

ggt gtg cgt gaa att gat cga gta atg age acg etc aaa teg etc ggc 
Gly Val Arg Glu He Asp Arg Val Met Ser Thr Leu Lys Ser Leu Gly 
250 255 260 

cat aat aat gtt ttc cca ctt cat ggc caa etc age ccg acc gaa caa 
His Asn Asn Val Phe Pro Leu His Gly Gin Leu Ser Pro Thr Glu Gin 
265 270 275 

gac cgc gec etc gca ccg tea caa cag cag cgc ate att gtc tec act 
Asp Arg Ala Leu Ala Pro Ser Gin Gin Gin Arg He He Val Ser Thr 
280 285 290 

ccc gtt gcg gaa age tec eta act gtg cct gga gtt cgc ate ggg gtg 
Pro Val Ala Glu Ser Ser Leu Thr Val Pro Gly Val Arg He Gly Val 
295 300 305 

gat tec ggc etc tea cga age ccc aaa cga gac tct gec cgc ggc atg 
Asp Ser Gly Leu Ser Arg Ser Pro Lys Arg Asp Ser Ala Arg Gly Met 
310 315 320 325 

aca gga ctg ate acc age agt tgc gcg cag get tea gca ggc caa cgc 
Thr Gly Leu He Thr Ser Ser Cys Ala Gin Ala Ser Ala Gly Gin Arg 
330 335 340 

gca ggt cgc get ggc cgt gaa gga cca gga caa ata ate aga tgc tat 
Ala Gly Arg Ala Gly Arg Glu Gly Pro Gly Gin He He Arg Cys Tyr 
345 350 355 

tec gaa gaa gac ttc tec cac ttc cca cga ttt gtg aca cca gaa ate 
Ser Glu Glu Asp Phe Ser His Phe Pro Arg Phe Val Thr Pro Glu He 
360 365 370 

age tec get gac etc acc caa gca gec etc tgg etc gee caa tgg gga 
Ser Ser Ala Asp Leu Thr Gin Ala Ala Leu Trp Leu Ala Gin Trp Gly 
375 380 385 

acg tea cct gcg gat tta ccg ctt ctt gat caa ccc cct cac gca gee 
Thr Ser Pro Ala Asp Leu Pro Leu Leu Asp Gin Pro Pro His Ala Ala 
390 395 400 405 

tgg acg get gca caa cag ate ctg cgc etc ate ggc gcg ctt gaa ggt 
Trp Thr Ala Ala Gin Gin He Leu Arg Leu He Gly Ala Leu Glu Gly 
410 415 420 

gac get ate acg age ctg gga cat cgc tta teg acg ctt ccc etc tgc 
Asp Ala He Thr Ser Leu Gly His Arg Leu Ser Thr Leu Pro Leu Cys 
425 430 435 
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cct caa etc age get tct etc etc cgc ttc ggt gaa caa tec gca aaa 
Pro Gin Leu Ser Ala Ser Leu Leu Arg Phe Gly Glu Gin Ser Ala Lys 
440 445 450 

ate ttg gcg gtg gtg tec gaa aac ccg cag ggg gac gtc gaa aag caa 
lie Leu Ala Val Val Ser Glu Asn Pro Gin Gly Asp Val Glu Lys Gin 
455 460 465 

caa ccc gac aag cgt gaa gtg gaa cgc ctt cgc cgt ttg gca cct gcg 
Gin Pro Asp Lys Arg Glu Val Glu Arg Leu Arg Arg Leu Ala Pro Ala 
470 475 480 485 

teg gtt gga aaa gcg agt gcg ggg caa ate gta ggc get gca ttc ccg 
Ser Val Gly Lys Ala Ser Ala Gly Gin lie Val Gly Ala Ala Phe Pro 
490 495 500 

cag etc ate ggc cga aaa ata gac aat gga gaa tac ctt tta gee agt 
Gin Leu He Gly Arg Lys He Asp Asn Gly Glu Tyr Leu Leu Ala Ser 
505 510 515 

gga acc cgc gca cgc etc atg gat tea gat etc aaa gat gee gaa tgg 
Gly Thr Arg Ala Arg Leu Met Asp Ser Asp Leu Lys Asp Ala Glu Trp 
520 525 530 

ate tec gtt get gca att aac cgc tea caa aat tct gec ate ate cgc 
He Ser Val Ala Ala He Asn Arg Ser Gin Asn Ser Ala He He Arg 
535 540 545 

gee gec gee cgc att tea gag gac gat gec ata gac ate ate gga gtc 
Ala Ala Ala Arg He Ser Glu Asp Asp Ala He Asp He He Gly Val 
550 555 560 565 

gtg gaa gaa acc cgc gcg att ttt gtc aac gga aaa gtc caa gee egg 
Val Glu Glu Thr Arg Ala He Phe Val Asn Gly Lys Val Gin Ala Arg 
570 575 580 

aag gtc aaa gca gca ggc gcg ate gaa tta agt tec act ccg aca aaa 
Lys Val Lys Ala Ala Gly Ala He Glu Leu Ser Ser Thr Pro Thr Lys 
585 590 595 

cca aca ccc gee gaa gec teg gaa aca ate gec aca gec ctt gec aaa 
Pro Thr Pro Ala Glu Ala Ser Glu Thr He Ala Thr Ala Leu Ala Lys 
600 605 610 

ggc gga ate gac eta ttc cac ttc tec gac aaa gcg gca tec ttg cgt 
Gly Gly He Asp Leu Phe His Phe Ser Asp Lys Ala Ala Ser Leu Arg 
615 620 625 

gac cga ctg aaa ttc ate cac gaa cac cgt ggc gaa ccc tgg cca gat 
Asp Arg Leu Lys Phe He His Glu His Arg Gly Glu Pro Trp Pro Asp 
630 635 640 645 

att gaa act gcg gac ccg cac ctg tgg tta tct cca gaa att gag gcg 
He Glu Thr Ala Asp Pro His Leu Trp Leu Ser Pro Glu He Glu Ala 
650 655 660 

etc age cac gga aca cga eta aac aat ate gat atg tat ccc gca etc 
Leu Ser His Gly Thr Arg Leu Asn Asn He Asp Met Tyr Pro Ala Leu 
665 670 675 
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cag cga ctt etc ccc tgg cct gaa gca acc aac ttt gaa gaa ttc get 2179 
Gin Arg Leu Leu Pro Trp Pro Glu Ala Thr Asn Phe Glu Glu Phe Ala 
680 685 690 

cct tec cac eta tec gta ccc age ggg aat cag cac cga eta gat tat 2227 
Pro Ser His Leu Ser Val Pro Ser Gly Asn Gin His Arg Leu Asp Tyr 
695 700 705 

tea tea ggc agg cca gtt ata cga gtg aaa tta caa gaa tgc ttc gga 2275 
Ser Ser Gly Arg Pro Val lie Arg Val Lys Leu Gin Glu Cys Phe Gly 
710 715 720 725 

tta gaa gaa tec ccg cag etc tgc gga ate ccg gtg caa ttt cat etc 2323 
Leu Glu Glu Ser Pro Gin Leu Cys Gly lie Pro Val Gin Phe His Leu 
730 735 740 

ctg tea cct gcg gga aga cct ctt gca gtt acc gat gac ctg cgt agt 2371 
Leu Ser Pro Ala Gly Arg Pro Leu Ala Val Thr Asp Asp Leu Arg Ser 
745 750 755 

ttc tgg tct ggc ccg tac age caa gtc cgt gca gaa atg egg ggc egg 
Phe Trp Ser Gly Pro Tyr Ser Gin Val Arg Ala Glu Met Arg Gly Arg 
760 765 770 

tac ccc aaa cac ccg tgg ccg gag gat cca tgg acc get cct gec act 2467 
Tyr Pro Lys His Pro Trp Pro Glu Asp Pro Trp Thr Ala Pro Ala Thr 
775 780 785 

gcg cgc acc aag aat cgc atg tagttttggc acgacttgat gtg 2 511 

Ala Arg Thr Lys Asn Arg Met 
790 795 



2419 



<210> 80 
<211> 796 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Ser Ser Arg lie Gly Asn Phe Leu lie Asn Arg lie Ser Thr Gly 
15 10 15 

Leu Pro Val Glu Asn lie lie Pro His Leu Gin Glu Ala Phe Ser Ala 
20 25 30 

Gly Pro Lys Asn Leu Val lie Gin Ala Pro Pro Gly Thr Gly Lys Thr 
35 40 45 

Thr Leu Leu Pro Pro Leu Val Ala Asn lie Leu Cys Asn Glu Gly Ala 
50 55 60 

Gly Asn Ala Thr Pro Thr Lys Val Leu Val Thr Ala Pro Arg Arg Val 
65 70 75 80 

Ala Val Arg Ala Ala Ala Arg Arg Leu Ala Gin Leu Asp Asp Ser Gin 
85 90 95 

Leu Gly Thr Lys Val Gly Phe Ser Val Arg Gly Glu His lie Ser Gly 
100 105 110 



Ser His Val Gin Phe Met Thr Pro Gly Val Leu lie Arg Gin Leu Leu 
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Asn Asn Pro Glu Leu Pro Gly lie Gly Ala Val lie lie Asp Glu Val 
130 135 140 

His Glu Arg Gin Leu Asp Ser Asp Leu Leu Leu Gly Met Leu Ala Glu 
145 150 155 160 

Leu Ser Gin Leu Arg Asp Asp Phe Ser Leu lie Ala Met Ser Ala Thr 
165 170 175 

Leu Asp Ser Asp Lys Phe Ala Asn Leu Leu Asp Ala Gin Val Leu Ser 
180 185 190 

Val Glu Ala Pro lie Phe Pro Leu Asp lie Ser Tyr Ala Pro Ala Arg 
195 200 205 

Ala Pro Arg Leu Asn Ala Lys Gly Val Asp Trp Asp Phe Leu Asp His 
210 215 220 

Met Ala Gin Lys Thr His Asp Ala Val Thr His Ser Glu His Ser Ala 
225 230 235 240 

Leu lie Phe Val Pro Gly Val Arg Glu lie Asp Arg Val Met Ser Thr 
245 250 255 

Leu Lys Ser Leu Gly His Asn Asn Val Phe Pro Leu His Gly Gin Leu 
260 265 270 

Ser Pro Thr Glu Gin Asp Arg Ala Leu Ala Pro Ser Gin Gin Gin Arg 
275 280 285 

lie lie Val Ser Thr Pro Val Ala Glu Ser Ser Leu Thr Val Pro Gly 
290 295 300 

Val Arg lie Gly Val Asp Ser Gly Leu Ser Arg Ser Pro Lys Arg Asp 
305 310 315 320 

Ser Ala Arg Gly Met Thr Gly Leu lie Thr Ser Ser Cys Ala Gin Ala 
325 330 335 

Ser Ala Gly Gin Arg Ala Gly Arg Ala Gly Arg Glu Gly Pro Gly Gin 
340 345 350 

lie lie Arg Cys Tyr Ser Glu Glu Asp Phe Ser His Phe Pro Arg Phe 
355 360 365 

Val Thr Pro Glu lie Ser Ser Ala Asp Leu Thr Gin Ala Ala Leu Trp 
370 375 380 

Leu Ala Gin Trp Gly Thr Ser Pro Ala Asp Leu Pro Leu Leu Asp Gin 
385 390 395 400 

Pro Pro His Ala Ala Trp Thr Ala Ala Gin Gin lie Leu Arg Leu lie 
405 410 415 

Gly Ala Leu Glu Gly Asp Ala He Thr Ser Leu Gly His Arg Leu Ser 
420 425 430 



Thr Leu Pro Leu Cys Pro Gin Leu Ser Ala Ser Leu Leu Arg Phe Gly 
435 440 445 
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Glu Gin Ser Ala 
450 

Asp Val Glu Lys 
465 

Arg Leu Ala Pro 



Gly Ala Ala Phe 
500 

Tyr Leu Leu Ala 
515 

Lys Asp Ala Glu 
530 

Ser Ala lie lie 
545 

Asp lie lie Gly 



Lys Val Gin Ala 
580 

Ser Thr Pro Thr 
595 

Thr Ala Leu Ala 
610 

Ala Ala Ser Leu 
625 

Glu Pro Trp Pro 



Pro Glu lie Glu 
660 

Met Tyr Pro Ala 
675 

Phe Glu Glu Phe 
690 

His Arg Leu Asp 
705 

Gin Glu Cys Phe 



Val Gin Phe His 
740 

Asp Asp Leu Arg 
755 



Lys lie Leu Ala 
455 

Gin Gin Pro Asp 
470 

Ala Ser Val Gly 
485 

Pro Gin Leu lie 



Ser Gly Thr Arg 
520 

Trp lie Ser Val 
535 

Arg Ala Ala Ala 
550 

Val Val Glu Glu 
565 

Arg Lys Val Lys 



Lys Pro Thr Pro 
600 



Lys Gly Gly lie 
615 

Arg Asp Arg Leu 
630 

Asp He Glu Thr 
645 

Ala Leu Ser His 



Leu Gin Arg Leu 
680 

Ala Pro Ser His 
695 

Tyr Ser Ser Gly 
710 

Gly Leu Glu Glu 
725 

Leu Leu Ser Pro 



Ser Phe Trp Ser 
760 



Val Val Ser Glu 
460 

Lys Arg Glu Val 
475 

Lys Ala Ser Ala 
490 

Gly Arg Lys He 
505 

Ala Arg Leu Met 



Ala Ala He Asn 
540 



Arg He Ser Glu 
555 



Thr Arg Ala He 
570 

Ala Ala Gly Ala 
585 

Ala Glu Ala Ser 



Asp Leu Phe His 
620 

Lys Phe He His 
635 

Ala Asp Pro His 
650 

Gly Thr Arg Leu 
665 

Leu Pro Trp Pro 



Leu Ser Val Pro 
700 

Arg Pro Val lie 
715 

Ser Pro Gin Leu 
730 

Ala Gly Arg Pro 
745 

Gly Pro Tyr Ser 



Asn Pro Gin Gly 



Glu Arg Leu Arg 
480 

Gly Gin He Val 
495 

Asp Asn Gly Glu 
510 

Asp Ser Asp Leu 
525 

Arg Ser Gin Asn 



Asp Asp Ala He 
560 

Phe Val Asn Gly 
575 

He Glu Leu Ser 
590 

Glu Thr He Ala 
605 

Phe Ser Asp Lys 



Glu His Arg Gly 
640 

Leu Trp Leu Ser 
655 

Asn Asn He Asp 
670 

Glu Ala Thr Asn 
685 

Ser Gly Asn Gin 



Arg Val Lys Leu 
720 

Cys Gly He Pro 
735 

Leu Ala Val Thr 
750 

Gin Val Arg Ala 
765 
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Glu Met Arg Gly Arg Tyr Pro Lys His Pro Trp Pro Glu Asp Pro Trp 
770 775 780 

Thr Ala Pro Ala Thr Ala Arg Thr Lys Asn Arg Met 
785 790 795 



<210> 81 
<211> 2118 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2095) 
<223> RXA02755 

<400> 81 

atcgtcccca agcgccttta tcaaagcaat cgaaccagac cgtaaatcgg tgtttcgcct 60 

ggcttagtct ttcgactccg atctggttag acttggcaca atg tct gcg cct gaa 115 

Met Ser Ala Pro Glu 



tea ccc aca aat acc acc cca gat ccg etc aat get tec acg gaa gag 
Ser Pro Thr Asn Thr Thr Pro Asp Pro Leu Asn Ala Ser Thr Glu Glu 



ttg ctt act get gee gtt gaa gcg ttg ggc ggt gee cgt cgt get gga 
Leu Leu Thr Ala Ala Val Glu Ala Leu Gly Gly Ala Arg Arg Ala Gly 



cag gaa gca atg get aag get gtg acc aag get ttt gat aca gag cgt 
Gin Glu Ala Met Ala Lys Ala Val Thr Lys Ala Phe Asp Thr Glu Arg 



cac ttg gcg gtg cag gcg ggt acg ggt acg ggt aag tct ttg get tat 
His Leu Ala Val Gin Ala Gly Thr Gly Thr Gly Lys Ser Leu Ala Tyr 



ctt gtt ccg teg att cgt cat gcg cag aag tct gat tec acg gtc att 
Leu Val Pro Ser lie Arg His Ala Gin Lys Ser Asp Ser Thr Val lie 



gtg tct act gcg acg ate gcg ttg cag cgc cag ttg gtc aat agg gat 
Val Ser Thr Ala Thr He Ala Leu Gin Arg Gin Leu Val Asn Arg Asp 
90 95 100 

etc ccc cgc ttg gtg gat gcg ttg gaa ccc ttg atg gaa cgt cgc ccg 
Leu Pro Arg Leu Val Asp Ala Leu Glu Pro Leu Met Glu Arg Arg Pro 
105 110 115 

act ttt gcg att atg aag ggc cgt tec aat tat ttg tgc atg aat aag 
Thr Phe Ala He Met Lys Gly Arg Ser Asn Tyr Leu Cys Met Asn Lys 
120 125 130 

gtt gec cgc cag gaa gag ctg aat cag gaa gat gec ctg att gag cag 
Val Ala Arg Gin Glu Glu Leu Asn Gin Glu Asp Ala Leu He Glu Gin 
135 140 145 

gag gat ate teg tgg tta ggt aag cac att gtg cgc ctt aat gag tgg 
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Glu Asp lie Ser Trp Leu Gly Lys His lie Val Arg Leu Asn Glu Trp 
150 155 160 165 

gcc aat gag act gag act ggc gat cgt gat gat ttg gat ccg ggt gtt 
Ala Asn Glu Thr Glu Thr Gly Asp Arg Asp Asp Leu Asp Pro Gly Val 
170 175 180 

cct gat ctt gcg tgg aag cag gta agt gtt act gcc cgt gag tgc att 
Pro Asp Leu Ala Trp Lys Gin Val Ser Val Thr Ala Arg Glu Cys He 
185 190 195 

ggc gcg tea agg tgc ccg cat ggc gag gat tgt ttc get gag att gcc 
Gly Ala Ser Arg Cys Pro His Gly Glu Asp Cys Phe Ala Glu He Ala 
200 205 210 

cgc ggg aag gca aag gag get gat gtg gtg gtc acc aac cat gcg tta 
Arg Gly Lys Ala Lys Glu Ala Asp Val Val Val Thr Asn His Ala Leu 
215 220 225 

ctt get att gat gcg ttg teg gat gtt tct gtg ctt cct gaa cat gat 
Leu Ala He Asp Ala Leu Ser Asp Val Ser Val Leu Pro Glu His Asp 
230 235 240 245 

gtg gtg gtc ate gat gag gcc cat gag eta gat ggt cgc ate act get 
Val Val Val He Asp Glu Ala His Glu Leu Asp Gly Arg He Thr Ala 
250 255 260 

gtg gcg teg get gag ate acg gtg aat teg etc aat tta get get cgc 
Val Ala Ser Ala Glu He Thr Val Asn Ser Leu Asn Leu Ala Ala Arg 
265 270 275 

cgt gcg tec aag ttg gat tec gat aag egg gaa gaa cgc gtc cag gaa 
Arg Ala Ser Lys Leu Asp Ser Asp Lys Arg Glu Glu Arg Val Gin Glu 
280 285 290 

ate get ggc gat ttg gaa acc ttg ttg caa acc atg cag ccg ggc egg 
He Ala Gly Asp Leu Glu Thr Leu Leu Gin Thr Met Gin Pro Gly Arg 
295 300 305 

tgg aat gac atg gat gag ggt tec aaa ggc aca ctg gtg gca ttg aag 
Trp Asn Asp Met Asp Glu Gly Ser Lys Gly Thr Leu Val Ala Leu Lys 
310 315 320 325 

gac gcg ttg tgg gca ttg cgt get cag ate gcg gga gca cct gag ggt 
Asp Ala Leu Trp Ala Leu Arg Ala Gin He Ala Gly Ala Pro Glu Gly 
330 335 340 

gag get gcg aat gat ccg gag cgt ttc gcc gag cga cag aat tta age 
Glu Ala Ala Asn Asp Pro Glu Arg Phe Ala Glu Arg Gin Asn Leu Ser 
345 350 355 

aat cac ttg atg gaa ate cat gat gcc aac gtg cgc att ttg gag gtc 
Asn His Leu Met Glu He His Asp Ala Asn Val Arg He Leu Glu Val 
360 365 370 

ttc gcg gag gag gat ccc tec aag cag tac gac gtg gtg tgg cat aac 
Phe Ala Glu Glu Asp Pro Ser Lys Gin Tyr Asp Val Val Trp His Asn 
375 380 385 

cac gat gat cgt cgc ggg gat tec etc aat gtg gcg ccg ctg teg gtt 
His Asp Asp Arg Arg Gly Asp Ser Leu Asn Val Ala Pro Leu Ser Val 
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gca ggg ctg ttg cat gag aaa ctg ttc gcg gaa aac acc gtg gtt ttg 
Ala Gly Leu Leu His Glu Lys Leu Phe Ala Glu Asn Thr Val Val Leu 
410 415 420 

gcc agt gcg acg ctg acc att ggt ggc aat ttc aac gca atg get gec 
Ala Ser Ala Thr Leu Thr He Gly Gly Asn Phe Asn Ala Met Ala Ala 
425 430 435 

age tgg ggt ttg ccg aaa ggg teg tgg gat tec atg gat gcc ggc acg 
Ser Trp Gly Leu Pro Lys Gly Ser Trp Asp Ser Met Asp Ala Gly Thr 
440 445 450 

ccg ttt gat cca gcg aag teg ggt att ttg tac acc get cga cac ctt 
Pro Phe Asp Pro Ala Lys Ser Gly He Leu Tyr Thr Ala Arg His Leu 
455 460 465 

ccg gac cct ggc cgc gat ggg ttg ccg gag gaa acg ctt gat gaa ate 
Pro Asp Pro Gly Arg Asp Gly Leu Pro Glu Glu Thr Leu Asp Glu He 
470 475 480 485 

tac gag ttg ate act gcg gcg ggt ggc cga act ttg ggg etc ttt teg 
Tyr Glu Leu He Thr Ala Ala Gly Gly Arg Thr Leu Gly Leu Phe Ser 
490 495 500 

teg aaa cgc get gcg gaa caa gcc acc aag gcg atg cgt ctg cgc ctg 
Ser Lys Arg Ala Ala Glu Gin Ala Thr Lys Ala Met Arg Leu Arg Leu 
505 510 515 

cct ttt gat gtg etc tgc cag gga gat gac aat act gcc gcg ctg gtg 
Pro Phe Asp Val Leu Cys Gin Gly Asp Asp Asn Thr Ala Ala Leu Val 
520 525 530 

aag aag ttt tec gac age gaa aac acg tgc ctt ttt ggc act etc acg 
Lys Lys Phe Ser Asp Ser Glu Asn Thr Cys Leu Phe Gly Thr Leu Thr 
535 540 545 

ctg tgg cag ggc gtc gac gtc ccc ggc cgt teg ctg teg ttg gtg ttg 
Leu Trp Gin Gly Val Asp Val Pro Gly Arg Ser Leu Ser Leu Val Leu 
550 555 560 565 

att gac cgc ate ccg ttc ccc cgc ccc gac gac ccg ctg ctg cag gcc 
He Asp Arg He Pro Phe Pro Arg Pro Asp Asp Pro Leu Leu Gin Ala 
570 575 580 

cgc aag gag gcc gcc gat gcc gaa ggc cgc aac ggt ttc atg gag gtc 
Arg Lys Glu Ala Ala Asp Ala Glu Gly Arg Asn Gly Phe Met Glu Val 
585 590 595 

gca gcc acc cac gcg gcg ttg ttg atg gcg cag ggc gcg ggc egg ttg 
Ala Ala Thr His Ala Ala Leu Leu Met Ala Gin Gly Ala Gly Arg Leu 
600 605 610 

ttg egg cac gtc ggc gac cgc ggc gtg gta gca gtg eta gac cac cgc 
Leu Arg His Val Gly Asp Arg Gly Val Val Ala Val Leu Asp His Arg 
615 620 625 

tta teg acg aaa cgt tac ggc ggt ttc ctg cgc ttc tec atg ccc aga 
Leu Ser Thr Lys Arg Tyr Gly Gly Phe Leu Arg Phe Ser Met Pro Arg 
630 635 640 645 
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ttt tgg gaa acc acc aac cca gag acc gta cgc gcg gca etc aaa cga 
Phe Trp Glu Thr Thr Asn Pro Glu Thr Val Arg Ala Ala Leu Lys Arg 
650 655 660 

ttg gtg act aag taaaactaac tgetactgae get 
Leu Val Thr Lys 
665 



<210> 82 
<211> 665 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Ser Ala Pro Glu Ser Pro Thr Asn Thr Thr Pro Asp Pro Leu Asn 
15 10 15 

Ala Ser Thr Glu Glu Leu Leu Thr Ala Ala Val Glu Ala Leu Gly Gly 
20 25 30 

Ala Arg Arg Ala Gly Gin Glu Ala Met Ala Lys Ala Val Thr Lys Ala 
35 40 45 

Phe Asp Thr Glu Arg His Leu Ala Val Gin Ala Gly Thr Gly Thr Gly 
50 55 60 

Lys Ser Leu Ala Tyr Leu Val Pro Ser lie Arg His Ala Gin Lys Ser 
65 70 75 80 

Asp Ser Thr Val lie Val Ser Thr Ala Thr He Ala Leu Gin Arg Gin 
85 90 95 

Leu Val Asn Arg Asp Leu Pro Arg Leu Val Asp Ala Leu Glu Pro Leu 
100 105 HO 

Met Glu Arg Arg Pro Thr Phe Ala He Met Lys Gly Arg Ser Asn Tyr 
115 120 125 

Leu Cys Met Asn Lys Val Ala Arg Gin Glu Glu Leu Asn Gin Glu Asp 
130 135 140 

Ala Leu He Glu Gin Glu Asp He Ser Trp Leu Gly Lys His He Val 
145 150 155 160 

Arg Leu Asn Glu Trp Ala Asn Glu Thr Glu Thr Gly Asp Arg Asp Asp 
165 170 175 

Leu Asp Pro Gly Val Pro Asp Leu Ala Trp Lys Gin Val Ser Val Thr 
180 185 190 

Ala Arg Glu Cys He Gly Ala Ser Arg Cys Pro His Gly Glu Asp Cys 
195 200 205 

Phe Ala Glu He Ala Arg Gly Lys Ala Lys Glu Ala Asp Val Val Val 
210 215 220 

Thr Asn His Ala Leu Leu Ala He Asp Ala Leu Ser Asp Val Ser Val 
225 230 235 240 
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Leu Pro Glu His 



Gly Arg lie Thr 
260 

Asn Leu Ala Ala 
275 

Glu Arg Val Gin 
290 

Met Gin Pro Gly 
305 

Leu Val Ala Leu 



Gly Ala Pro Glu 
340 

Arg Gin Asn Leu 
355 

Arg lie Leu Glu 
370 

Val Val Trp His 
385 

Ala Pro Leu Ser 



Asn Thr Val Val 
420 

Asn Ala Met Ala 
435 

Met Asp Ala Gly 
450 

Thr Ala Arg His 
465 

Thr Leu Asp Glu 



Leu Gly Leu Phe 
500 

Met Arg Leu Arg 
515 

Thr Ala Ala Leu 
530 

Phe Gly Thr Leu 
545 

Leu Ser Leu Val 



Asp Val Val Val 
245 

Ala Val Ala Ser 



Arg Arg Ala Ser 
280 

Glu lie Ala Gly 
295 

Arg Trp Asn Asp 
310 



Lys Asp Ala Leu 
325 

Gly Glu Ala Ala 



Ser Asn His Leu 
360 

Val Phe Ala Glu 
375 

Asn His Asp Asp 
390 

Val Ala Gly Leu 
405 

Leu Ala Ser Ala 



Ala Ser Trp Gly 
440 

Thr Pro Phe Asp 
455 

Leu Pro Asp Pro 
470 

lie Tyr Glu Leu 
485 

Ser Ser Lys Arg 



Leu Pro Phe Asp 
520 

Val Lys Lys Phe 
535 

Thr Leu Trp Gin 
550 

Leu lie Asp Arg 



lie Asp Glu Ala 
250 

Ala Glu He Thr 
265 

Lys Leu Asp Ser 



Asp Leu Glu Thr 
300 



Met Asp Glu Gly 
315 

Trp Ala Leu Arg 
330 

Asn Asp Pro Glu 
345 

Met Glu He His 



Glu Asp Pro Ser 
380 

Arg Arg Gly Asp 
395 

Leu His Glu Lys 
410 

Thr Leu Thr He 
425 

Leu Pro Lys Gly 



Pro Ala Lys Ser 
460 

Gly Arg Asp Gly 
475 

He Thr Ala Ala 
490 

Ala Ala Glu Gin 
505 

Val Leu Cys Gin 



Ser Asp Ser Glu 
540 

Gly Val Asp Val 
555 

He Pro Phe Pro 



His Glu Leu Asp 
255 

Val Asn Ser Leu 
270 

Asp Lys Arg Glu 
285 

Leu Leu Gin Thr 



Ser Lys Gly Thr 
320 

Ala Gin He Ala 
335 

Arg Phe Ala Glu 
350 

Asp Ala Asn Val 
365 

Lys Gin Tyr Asp 



Ser Leu Asn Val 
400 

Leu Phe Ala Glu 
415 

Gly Gly Asn Phe 
430 

Ser Trp Asp Ser 
445 

Gly He Leu Tyr 



Leu Pro Glu Glu 
480 

Gly Gly Arg Thr 
495 

Ala Thr Lys Ala 
510 

Gly Asp Asp Asn 
525 

Asn Thr Cys Leu 



Pro Gly Arg Ser 
560 

Arg Pro Asp Asp 
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Pro Leu Leu Gin Ala Arg Lys Glu Ala Ala Asp Ala Glu Gly Arg Asn 
580 585 590 

Gly Phe Met Glu Val Ala Ala Thr His Ala Ala Leu Leu Met Ala Gin 
595 600 605 

Gly Ala Gly Arg Leu Leu Arg His Val Gly Asp Arg Gly Val Val Ala 
610 615 620 

Val Leu Asp His Arg Leu Ser Thr Lys Arg Tyr Gly Gly Phe Leu Arg 
625 630 635 640 

Phe Ser Met Pro Arg Phe Trp Glu Thr Thr Asn Pro Glu Thr Val Arg 
645 650 655 

Ala Ala Leu Lys Arg Leu Val Thr Lys 
660 665 



<210> 83 
<211> 1365 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1342) 

<223> RXN01374 

<400> 83 

tccccgcagc ccaccaccgt gggctgcggg gtgtggcgtt tttgccacaa agtggaccgt 60 

attcgcaaat actttgttaa gacgcgttaa tctttaacct atg tct gaa tea ggt 115 

Met Ser Glu Ser Gly 



gcg eta agt tct act gac tct eta tec ccg ggt gtc acc att gaa gtc 
Ala Leu Ser Ser Thr Asp Ser Leu Ser Pro Gly Val Thr lie Glu Val 



cga gat gaa att tgg ctg gtt act cac gtt act cgc tec aca gat ggt 
Arg Asp Glu lie Trp Leu Val Thr His Val Thr Arg Ser Thr Asp Gly 
25 30 35 

ttt agg gtt aaa get cgt ggt etc tct gat tat gtg egg gac cac gaa 
Phe Arg Val Lys Ala Arg Gly Leu Ser Asp Tyr Val Arg Asp His Glu 
40 45 50 

get acg ttc ttc acc gca ctt gat aaa gat ttg aag gtc att gac cct 
Ala Thr Phe Phe Thr Ala Leu Asp Lys Asp Leu Lys Val lie Asp Pro 



acc cag gtc acc gtc agt ctt gat gat tec tec aat tac cgt cgc acc 
Thr Gin Val Thr Val Ser Leu Asp Asp Ser Ser Asn Tyr Arg Arg Thr 



cgc ctg tgg ttg gag gee acc atg cgt aaa act ccg gta ccg etc tat 
Arg Leu Trp Leu Glu Ala Thr Met Arg Lys Thr Pro Val Pro Leu Tyr 
90 95 100 
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caa gag tea ctt tec gtg gca gat caa atg etc gee gat cca ctg gag 
Gin Glu Ser Leu Ser Val Ala Asp Gin Met Leu Ala Asp Pro Leu Glu 
105 110 115 

tac caa tta gca gec gtg cgc aaa acc etc tct agt get aac ttg cgc 
Tyr Gin Leu Ala Ala Val Arg Lys Thr Leu Ser Ser Ala Asn Leu Arg 
120 125 130 

ccc cgc gtg ctt att get gat gec gtg gga ctt ggc aaa acc eta gaa 
Pro Arg Val Leu He Ala Asp Ala Val Gly Leu Gly Lys Thr Leu Glu 
135 140 145 

atg ggc atg ate ttg gcg gaa ctt ate cgc cgt ggc cgt ggt gag cgc 
Met Gly Met He Leu Ala Glu Leu He Arg Arg Gly Arg Gly Glu Arg 
150 155 160 165 

att ttg gta gtc acc ccg cgc cac att atg gag cag ttc cag cag gaa 
He Leu Val Val Thr Pro Arg His He Met Glu Gin Phe Gin Gin Glu 
170 175 180 

atg tgg acc cgt ttt gee ate ccg etc gtt cgt eta gat tec gtg ggc 
Met Trp Thr Arg Phe Ala He Pro Leu Val Arg Leu Asp Ser Val Gly 
185 190 195 

ate cag caa gtg cgc caa aaa ttg cca gca tea cgc aac cct ttt act 
He Gin Gin Val Arg Gin Lys Leu Pro Ala Ser Arg Asn Pro Phe Thr 
200 205 210 

tat ttc ccg cgc gtg att gtc tct atg gat act ttg aaa tct ccg aag 
Tyr Phe Pro Arg Val He Val Ser Met Asp Thr Leu Lys Ser Pro Lys 
215 220 225 

tac cgc gcg caa eta gaa aag gtg cac tgg gat gcg gtg gtt ata gat 
Tyr Arg Ala Gin Leu Glu Lys Val His Trp Asp Ala Val Val He Asp 
230 235 240 245 

gaa ate cac aat gca acc aat get ggc acc caa aat aat gag eta gee 
Glu He His Asn Ala Thr Asn Ala Gly Thr Gin Asn Asn Glu Leu Ala 
250 255 260 

ggc aca ctt ggg cct act gee gag get ctt att ttg gee tct gee acc 
Gly Thr Leu Gly Pro Thr Ala Glu Ala Leu He Leu Ala Ser Ala Thr 
265 270 275 

ccg cac aat ggt gat cca gaa tec ttt aag gag ate ttg cgt ttg Ctt 
Pro His Asn Gly Asp Pro Glu Ser Phe Lys Glu He Leu Arg Leu Leu 
280 285 290 

gat ccc ace get gtg atg cct gat ggc acc att gat gee gaa get gca 
Asp Pro Thr Ala Val Met Pro Asp Gly Thr He Asp Ala Glu Ala Ala 
295 300 305 

cag cgt ctg ate att cgt cgc cat cgc aat age cct gag gtt tea ggt 
Gin Arg Leu He He Arg Arg His Arg Asn Ser Pro Glu Val Ser Gly 
310 315 320 325 

ttt gtg ggc gaa aaa tgg get cca cgc aat gag cct cag aac ttc ctg 
Phe Val Gly Glu Lys Trp Ala Pro Arg Asn Glu Pro Gin Asn Phe Leu 
330 335 340 
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gtc get gcg tea aaa gaa gaa aac ggc gtt get gca gaa etc aac cat 
Val Ala Ala Ser Lys Glu Glu Asn Gly Val Ala Ala Glu Leu Asn His 
345 350 355 

gtg tgg att tea cca ggt gcg age aat ccg ate aag gat cgc etc ttc 
Val Trp He Ser Pro Gly Ala Ser Asn Pro He Lys Asp Arg Leu Phe 
360 365 370 

ccc ctg gac att ggt gaa ggc ttt tct etc etc ccc tgc age ctt ggg 
Pro Leu Asp He Gly Glu Gly Phe Ser Leu Leu Pro Cys Ser Leu Gly 
375 380 385 

cga aac agt gtc caa teg cct caa aaa ggc etc tgc acc aga aga aaa 
Arg Asn Ser Val Gin Ser Pro Gin Lys Gly Leu Cys Thr Arg Arg Lys 
390 395 400 405 

acg cgc cct aga aac cct ttc aca act taattctgcg atcaccccgc 
Thr Arg Pro Arg Asn Pro Phe Thr Thr 
410 



<210> 84 
<211> 414 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Ser Glu Ser Gly Ala Leu Ser Ser Thr Asp Ser Leu Ser Pro Gly 
15 10 15 

Val Thr He Glu Val Arg Asp Glu He Trp Leu Val Thr His Val Thr 
20 25 30 

Arg Ser Thr Asp Gly Phe Arg Val Lys Ala Arg Gly Leu Ser Asp Tyr 
35 40 45 

Val Arg Asp His Glu Ala Thr Phe Phe Thr Ala Leu Asp Lys Asp Leu 
50 55 60 

Lys Val He Asp Pro Thr Gin Val Thr Val Ser Leu Asp Asp Ser Ser 
65 70 75 80 

Asn Tyr Arg Arg Thr Arg Leu Trp Leu Glu Ala Thr Met Arg Lys Thr 
85 90 95 

Pro Val Pro Leu Tyr Gin Glu Ser Leu Ser Val Ala Asp Gin Met Leu 
100 105 HO 

Ala Asp Pro Leu Glu Tyr Gin Leu Ala Ala Val Arg Lys Thr Leu Ser 
115 120 125 

Ser Ala Asn Leu Arg Pro Arg Val Leu He Ala Asp Ala Val Gly Leu 
130 135 140 

Gly Lys Thr Leu Glu Met Gly Met He Leu Ala Glu Leu He Arg Arg 
145 150 155 160 

Gly Arg Gly Glu Arg lie Leu Val Val Thr Pro Arg His He Met Glu 
165 170 175 
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Gln Phe Gin Gin Glu Met Trp Thr Arg Phe Ala He Pro Leu Val Arg 
180 185 190 

Leu Asp Ser Val Gly He Gin Gin Val Arg Gin Lys Leu Pro Ala Ser 
195 200 205 

Arg Asn Pro Phe Thr Tyr Phe Pro Arg Val He Val Ser Met Asp Thr 
210 215 220 

Leu Lys Ser Pro Lys Tyr Arg Ala Gin Leu Glu Lys Val His Trp Asp 
225 230 235 240 

Ala Val Val He Asp Glu He His Asn Ala Thr Asn Ala Gly Thr Gin 
245 250 255 

Asn Asn Glu Leu Ala Gly Thr Leu Gly Pro Thr Ala Glu Ala Leu He 
260 265 270 

Leu Ala Ser Ala Thr Pro His Asn Gly Asp Pro Glu Ser Phe Lys Glu 
275 280 285 

He Leu Arg Leu Leu Asp Pro Thr Ala Val Met Pro Asp Gly Thr He 
290 295 300 

Asp Ala Glu Ala Ala Gin Arg Leu He He Arg Arg His Arg Asn Ser 
305 310 315 320 

Pro Glu Val Ser Gly Phe Val Gly Glu Lys Trp Ala Pro Arg Asn Glu 
325 330 335 

Pro Gin Asn Phe Leu Val Ala Ala Ser Lys Glu Glu Asn Gly Val Ala 
340 345 350 

Ala Glu Leu Asn His Val Trp He Ser Pro Gly Ala Ser Asn Pro He 
355 360 365 

Lys Asp Arg Leu Phe Pro Leu Asp He Gly Glu Gly Phe Ser Leu Leu 
370 375 380 

Pro Cys Ser Leu Gly Arg Asn Ser Val Gin Ser Pro Gin Lys Gly Leu 
385 390 395 400 

Cys Thr Arg Arg Lys Thr Arg Pro Arg Asn Pro Phe Thr Thr 
405 410 



<210> 85 
<211> 982 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> FRXA01374 

<400> 85 

tccccgcagc ccaccaccgt gggctgcggg gtgtggcgtt tttgccacaa agtggaccgt 60 
attcgcaaat actttgttaa gacgcgttaa tctttaacct atg tct gaa tea ggt 11! 
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Met Ser Glu Ser Gly 



gcg eta agt tct act gac tct eta tec ccg ggt gtc acc att gaa gtc 163 
Ala Leu Ser Ser Thr Asp Ser Leu Ser Pro Gly Val Thr He Glu Val 
10 15 20 

cga gat gaa att tgg ctg gtt act cac gtt act cgc tec aca gat ggt 211 
Arg Asp Glu He Trp Leu Val Thr His Val Thr Arg Ser Thr Asp Gly 



ttt agg gtt aaa get cgt ggt etc tct gat tat gtg egg gac cac gaa 
Phe Arg Val Lys Ala Arg Gly Leu Ser Asp Tyr Val Arg Asp His Glu 
40 45 50 

get acg ttc ttc acc gca ctt gat aaa gat ttg aag gtc att gac cct 
Ala Thr Phe Phe Thr Ala Leu Asp Lys Asp Leu Lys Val He Asp Pro 



acc cag gtc acc gtc agt ctt gat gat tec tec aat tac cgt cgc acc 
Thr Gin Val Thr Val Ser Leu Asp Asp Ser Ser Asn Tyr Arg Arg Thr 
70 75 80 85 

cgc ctg tgg ttg gag gee acc atg cgt aaa act ccg gta ccg etc tat 
Arg Leu Trp Leu Glu Ala Thr Met Arg Lys Thr Pro Val Pro Leu Tyr 
90 95 100 

caa gag tea ctt tec gtg gca gat caa atg etc gee gat cca ctg gag 
Gin Glu Ser Leu Ser Val Ala Asp Gin Met Leu Ala Asp Pro Leu Glu 
105 HO H5 

tac caa tta gca gec gtg cgc aaa acc etc tct agt get aac ttg cgc 
Tyr Gin Leu Ala Ala Val Arg Lys Thr Leu Ser Ser Ala Asn Leu Arg 
120 125 130 

ccc cgc gtg ctt att get gat gee gtg gga ctt ggc aaa acc eta gaa 
Pro Arg Val Leu He Ala Asp Ala Val Gly Leu Gly Lys Thr Leu Glu 



atg ggc atg ate ttg gcg gaa ctt ate cgc cgt ggc cgt ggt gag cgc 
Met Gly Met He Leu Ala Glu Leu He Arg Arg Gly Arg Gly Glu Arg 
150 155 160 165 

att ttg gta gtc acc ccg cgc cac att atg gag cag ttc cag cag gaa 
He Leu Val Val Thr Pro Arg His He Met Glu Gin Phe Gin Gin Glu 
170 175 180 

atg tgg acc cgt ttt gee ate ccg etc gtt cgt eta gat tec gtg ggc 
Met Trp Thr Arg Phe Ala He Pro Leu Val Arg Leu Asp Ser Val Gly 
185 190 195 

ate cag caa gtg cgc caa aaa ttg cca gca tea cgc aac cct ttt act 
He Gin Gin Val Arg Gin Lys Leu Pro Ala Ser Arg Asn Pro Phe Thr 
200 205 210 

tat ttc ccg cgc gtg att gtc tct atg gat act ttg aaa tct ccg aag 
Tyr Phe Pro Arg Val He Val Ser Met Asp Thr Leu Lys Ser Pro Lys 
215 220 225 

tac cgc gcg caa eta gaa aag gtg cac tgg gat gcg gtg gtt ata gat 
Tyr Arg Ala Gin Leu Glu Lys Val His Trp Asp Ala Val Val He Asp 



259 



307 



403 



499 



547 



691 



787 



835 
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gaa ate cac aat gca acc aat get ggc acc caa aat aat gag eta gec 
Glu He His Asn Ala Thr Asn Ala Gly Thr Gin Asn Asn Glu Leu Ala 
250 255 260 

cgc aca ctt gcg cct act gec gag get ctt att ttg gee tct gee acc 
Arg Thr Leu Ala Pro Thr Ala Glu Ala Leu He Leu Ala Ser Ala Thr 
265 270 275 

ccg cac aat ggt gat cca gaa tec ttt aag gag ate ttg cgt ttg ctt 
Pro His Asn Gly Asp Pro Glu Ser Phe Lys Glu He Leu Arg Leu Leu 
280 285 290 



gat 
Asp 



931 



979 



982 



<210> 86 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Met Ser Glu Ser Gly Ala Leu Ser Ser Thr Asp Ser Leu Ser Pro Gly 
15 10 15 

Val Thr He Glu Val Arg Asp Glu He Trp Leu Val Thr His Val Thr 
20 25 30 

Arg Ser Thr Asp Gly Phe Arg Val Lys Ala Arg Gly Leu Ser Asp Tyr 
35 40 45 

Val Arg Asp His Glu Ala Thr Phe Phe Thr Ala Leu Asp Lys Asp Leu 
50 55 60 

Lvs Val He Asp Pro Thr Gin Val Thr Val Ser Leu Asp Asp Ser Ser 
65 70 75 80 

Asn Tyr Arg Arg Thr Arg Leu Trp Leu Glu Ala Thr Met Arg Lys Thr 
85 90 95 

Pro Val Pro Leu Tyr Gin Glu Ser Leu Ser Val Ala Asp Gin Met Leu 
100 105 HO 

Ala Asp Pro Leu Glu Tyr Gin Leu Ala Ala Val Arg Lys Thr Leu Ser 
115 120 125 

Ser Ala Asn Leu Arg Pro Arg Val Leu He Ala Asp Ala Val Gly Leu 
130 135 140 

Gly Lys Thr Leu Glu Met Gly Met He Leu Ala Glu Leu He Arg Arg 
145 150 155 160 

Gly Arg Gly Glu Arg He Leu Val Val Thr Pro Arg His He Met Glu 
165 170 175 

Gin Phe Gin Gin Glu Met Trp Thr Arg Phe Ala He Pro Leu Val Arg 

180 185 190 
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Leu Asp Ser Val 
195 

Arg Asn Pro Phe 
210 

Leu Lys Ser Pro 
225 

Ala Val Val lie 



Asn Asn Glu Leu 
260 



Leu Ala Ser Ala 
275 

lie Leu Arg Leu 
290 



Gly lie Gin Gin 
200 

Thr Tyr Phe Pro 
215 

Lys Tyr Arg Ala 
230 

Asp Glu lie His 
245 

Ala Arg Thr Leu 



Thr Pro His Asn 
280 



Leu Asp 



Val Arg Gin Lys 



Arg Val lie Val 
220 

Gin Leu Glu Lys 
235 

Asn Ala Thr Asn 
250 

Ala Pro Thr Ala 
265 

Gly Asp Pro Glu 



Leu Pro Ala Ser 
205 

Ser Met Asp Thr 



Val His Trp Asp 
240 

Ala Gly Thr Gin 
255 

Glu Ala Leu lie 
270 

Ser Phe Lys Glu 
285 



<210> 87 
<211> 2517 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2494) 
<223> RXN00817 

<400> 87 

gtctttcacg tttaaagccc aagcgatagt ctattaggat tagttttacg ttttggcagg 60 

tcagtcccat ttatacagcc cagcgaaagg gggtaaattc ttg act acc ccc gat 115 

Leu Thr Thr Pro Asp 



ttt gag agt gaa aag act caa get atg agg ccc age ttt ggt gaa gag 
Phe Glu Ser Glu Lys Thr Gin Ala Met Arg Pro Ser Phe Gly Glu Glu 
10 15 20 

ctg gec gca ate gtt tec aaa cgt tac tec gaa teg acg etc act cat 
Leu Ala Ala He Val Ser Lys Arg Tyr Ser Glu Ser Thr Leu Thr His 
25 30 35 

atg gtg acg ttg ccc gca teg aaa get aaa tac gtc gat tgg ccg agt 
Met Val Thr Leu Pro Ala Ser Lys Ala Lys Tyr Val Asp Trp Pro Ser 
40 45 50 

tgg gta cct get age ctg cgc gat gcg ttg gtg aat cgt ggt ate aat 
Trp Val Pro Ala Ser Leu Arg Asp Ala Leu Val Asn Arg Gly He Asn 
55 60 65 

aag etc ttt tec cac cag gag cag acc gca cat ctg gcg tgg aat ggc 
Lys Leu Phe Ser His Gin Glu Gin Thr Ala His Leu Ala Trp Asn Gly 
70 75 80 85 

cag cat gtg gtg gtt gee acc ggt aca tct teg gga aaa tct ttg ggt 
Gin His Val Val Val Ala Thr Gly Thr Ser Ser Gly Lys Ser Leu Gly 
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tat cag ctg ccc att ttg tea gcg etc ggc acg gat cct acc gee tgt 
Tyr Gin Leu Pro He Leu Ser Ala Leu Gly Thr Asp Pro Thr Ala Cys 
105 HO H5 

gcg ttg tat eta act ccc acc aag get ttg gga tct gat cag eta acc 
Ala Leu Tyr Leu Thr Pro Thr Lys Ala Leu Gly Ser Asp Gin Leu Thr 
120 125 I 30 

tec acg tec acg ttg ctg cgc gac att ccg gat ttc cac ceg att aat 
Ser Thr Ser Thr Leu Leu Arg Asp He Pro Asp Phe His Pro He Asn 



499 



135 



140 



ccg gcg ccc tac gat ggc gat acc ccc tec gag gcg egg tec ggc ate 
Pro Ala Pro Tyr Asp Gly Asp Thr Pro Ser Glu Ala Arg Ser Gly lie 
150 155 160 165 

cgc gat ttg agt cgt ttt gtg ttc acc aat ccg gat atg gtg cat gcg 
Arg Asp Leu Ser Arg Phe Val Phe Thr Asn Pro Asp Met Val His Ala 
17 0 175 180 

teg atg ctg gcg aat cat ccc cgc tgg gee agg ttg ttg cgc cat ttg 
Ser Met Leu Ala Asn His Pro Arg Trp Ala Arg Leu Leu Arg His Leu 
185 190 195 

aag ttc ate gtg att gat gaa tgc cat gec tac cgt ggt gtg ttt ggc 
Lys Phe He Val He Asp Glu Cys His Ala Tyr Arg Gly Val Phe Gly 
200 205 210 

gcg aac gtg teg atg gtg ctt cgt cgt eta ctg cgc ate gec gcg ttt 
Ala Asn Val Ser Met Val Leu Arg Arg Leu Leu Arg He Ala Ala Phe 
215 220 225 

tat gga tec cac ccg acg gtc att ttg gcg tec gcg acc age tec gat 
Tyr Gly Ser His Pro Thr Val He Leu Ala Ser Ala Thr Ser Ser Asp 
* * 240 245 



230 235 



ccg gaa att cat get tec aga ttg ttg ggc gcg ccg gtt aaa gca gtg 
Pro Glu He His Ala Ser Arg Leu Leu Gly Ala Pro Val Lys Ala Val 
250 255 260 

acg gaa gat ggc gec ccg acg ggt gaa cgc acc gtt ttg ctg tgg gag 
Thr Glu Asp Gly Ala Pro Thr Gly Glu Arg Thr Val Leu Leu Trp Glu 
265 270 275 

ccc ggt ttc ate gaa ggc gec gag ggc gag aac ggc gcg ccg gtg cgt 
Pro Gly Phe He Glu Gly Ala Glu Gly Glu Asn Gly Ala Pro Val Arg 
280 285 290 

cgc gca gec age acc gaa gca gca aac att atg gee acg etc att tec 
Arg Ala Ala Ser Thr Glu Ala Ala Asn He Met Ala Thr Leu He Ser 
295 300 305 

gag ggt gca cgc acg ttg acg ttc gtc cgt tea cgt cga caa gca gaa 
Glu Gly Ala Arg Thr Leu Thr Phe Val Arg Ser Arg Arg Gin Ala Glu 
310 315 320 325 

ate gtt gec ctg cgc gcg cag gaa gag etc age acg ctg ggc cgc ccc 
He Val Ala Leu Arg Ala Gin Glu Glu Leu Ser Thr Leu Gly Arg Pro 
330 335 340 
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1219 



1459 



1507 



gat ttc gcc egg cgc gtc gcg tec tac egg gcg ggg tac ttg gcg gag 
Asp Phe Ala Arg Arg Val Ala Ser Tyr Arg Ala Gly Tyr Leu Ala Glu 
345 350 355 

gac cgc cgt agg ttg gag aga ttg ctt gac gac ggc acc etc etc ggt 
Asp Arg Arg Arg Leu Glu Arg Leu Leu Asp Asp Gly Thr Leu Leu Gly 
360 365 370 

gtt get tec acc aat gcg ctt gaa ctg ggc att gat gtc ggt gga ctg 
Val Ala Ser Thr Asn Ala Leu Glu Leu Gly He Asp Val Gly Gly Leu 
375 380 385 

gat get gtg gtc acg get ggt ttt cca gga act gtg gcg teg ttt tgg 
Asp Ala Val Val Thr Ala Gly Phe Pro Gly Thr Val Ala Ser Phe Trp 
390 395 400 405 

cag cag gcg ggg cga get ggt egg cgt ggg cag ggt teg ttg gtg gtg 
Gin Gin Ala Gly Arg Ala Gly Arg Arg Gly Gin Gly Ser Leu Val Val 
410 415 420 

ctt gtt get cgt gat gag ccg atg gat acg tat ttg gtg cat cat ccg 
Leu Val Ala Arg Asp Glu Pro Met Asp Thr Tyr Leu Val His His Pro 
425 430 435 

gca gcc ctg ttg gag aag ccg gtt gag get gcg gtg ttt gat ccg acg 
Ala Ala Leu Leu Glu Lys Pro Val Glu Ala Ala Val Phe Asp Pro Thr 
440 445 450 

aat ccg cat gtt att egg ggt cat gtt tat tgc get gcg gtg gaa aag 
Asn Pro His Val He Arg Gly His Val Tyr Cys Ala Ala Val Glu Lys 
455 460 465 

cct ctg aca gag gcg gag gtc gcg gcg ttt ggt gcc caa aag gtg gtg 1555 
Pro Leu Thr Glu Ala Glu Val Ala Ala Phe Gly Ala Gin Lys Val Val 
470 475 480 485 

gag aag etc gag att gaa ggg ctg ttg cgc aag cgt ccg cgt ggc tgg 16 03 
Glu Lys Leu Glu He Glu Gly Leu Leu Arg Lys Arg Pro Arg Gly Trp 
490 495 500 

ttt gcg gtg gaa aag ccc atg tea gag gat ccg gat gag ctg agt cct 
Phe Ala Val Glu Lys Pro Met Ser Glu Asp Pro Asp Glu Leu Ser Pro 
505 510 515 

gat teg gca cac cag cag gtg agt ttg cgt ggt ggg tct ggt teg gag 
Asp Ser Ala His Gin Gin Val Ser Leu Arg Gly Gly Ser Gly Ser Glu 
520 525 530 

ttc atg att gtt gat ate act gac ggc egg ttg tta ggc acc ate gat 1747 
Phe Met He Val Asp He Thr Asp Gly Arg Leu Leu Gly Thr He Asp 
535 540 545 

tec gcg aag gcg atg teg cag act cat ccc ggc gcg gtg tat etc cac 1795 
Ser Ala Lys Ala Met Ser Gin Thr His Pro Gly Ala Val Tyr Leu His 
550 555 560 565 

cag ggt gaa tec ttt gtc att gat gag ttg gat ttg gag gag aat ctg 1843 
Gin Gly Glu Ser Phe Val He Asp Glu Leu Asp Leu Glu Glu Asn Leu 



1651 



1699 
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gca ctg gcc agg cct gag ctg cct gat tac acc acc tat gcc aga agt 
Ala Leu Ala Arg Pro Glu Leu Pro Asp Tyr Thr Thr Tyr Ala Arg Ser 
585 590 595 

gac acg gac ate agg att acc tct gcc ccg ttg gag gac gag gtt ttt 
Asp Thr Asp He Arg He Thr Ser Ala Pro Leu Glu Asp Glu Val Phe 
600 605 610 

gat get ggt ggt ggt ttg tgg gtc gcc aac gta gag gtg cag gtc acc 
Asp Ala Gly Gly Gly Leu Trp Val Ala Asn Val Glu Val Gin Val Thr 
615 620 625 

gac cgt gtg act ggc tat gtc acc cgc ctt agt gat ggc acc acg ttg 
Asp Arg Val Thr Gly Tyr Val Thr Arg Leu Ser Asp Gly Thr Thr Leu 
630 635 640 645 

gat gcg act ccg ttg tat ctt cct cct caa att ctt cag act cgt gcg 
Asp Ala Thr Pro Leu Tyr Leu Pro Pro Gin He Leu Gin Thr Arg Ala 
650 655 660 

gtg gcg tac acg att gat ccg ttg gcg ttg gaa gcg atg ggc att ccc 
Val Ala Tyr Thr He Asp Pro Leu Ala Leu Glu Ala Met Gly He Pro 
665 670 675 

gcc get gat att ccc ggt get ctt cac gca gcg gag cat gcg gcg att 
Ala Ala Asp He Pro Gly Ala Leu His Ala Ala Glu His Ala Ala He 
680 685 690 

ggt atg ttg ccg ctg ctt gcg acg tgt gat cgt tgg gat ate ggc ggc 
Gly Met Leu Pro Leu Leu Ala Thr Cys Asp Arg Trp Asp He Gly Gly 
695 700 705 

gta tec acg gca ctt cat gcg gat acg ggc tac ccc act gtg ttt gtc 
Val Ser Thr Ala Leu His Ala Asp Thr Gly Tyr Pro Thr Val Phe Val 
710 715 720 725 

tat gac ggt atg gac ggc gga get ggt ttt gcg gat act ggt ttt cga 
Tyr Asp Gly Met Asp Gly Gly Ala Gly Phe Ala Asp Thr Gly Phe Arg 
730 735 740 

cgt ttc gcc cag tgg att gag gcc aca ttt gag gtc gtc cgc age tgt 
Arg Phe Ala Gin Trp He Glu Ala Thr Phe Glu Val Val Arg Ser Cys 
745 750 755 

age tgt gaa tct ggg tgc ccg age tgt gtg cag tec ccg aaa tgc ggc 
Ser Cys Glu Ser Gly Cys Pro Ser Cys Val Gin Ser Pro Lys Cys Gly 
760 765 770 

aat gga aac aat ccg ttg gat aag gca ggt gcc ate aag tta ctg ggt 
Asn Gly Asn Asn Pro Leu Asp Lys Ala Gly Ala He Lys Leu Leu Gly 
775 780 785 

gcg atg gtg acc ttg ttg gga acc tea taaaggtcct gettttgegt 
Ala Met Val Thr Leu Leu Gly Thr Ser 
790 795 



<210> 88 
<211> 798 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Leu Thr Thr Pro Asp Phe Glu Ser Glu Lys Thr Gin Ala Met Arg Pro 
15 10 15 

Ser Phe Gly Glu Glu Leu Ala Ala He Val Ser Lys Arg Tyr Ser Glu 
20 25 30 

Ser Thr Leu Thr His Met Val Thr Leu Pro Ala Ser Lys Ala Lys Tyr 
35 40 45 

Val Asp Trp Pro Ser Trp Val Pro Ala Ser Leu Arg Asp Ala Leu Val 
50 55 60 

Asn Arg Gly He Asn Lys Leu Phe Ser His Gin Glu Gin Thr Ala His 
65 70 75 80 

Leu Ala Trp Asn Gly Gin His Val Val Val Ala Thr Gly Thr Ser Ser 
85 90 95 

Gly Lys Ser Leu Gly Tyr Gin Leu Pro He Leu Ser Ala Leu Gly Thr 
100 105 HO 

Asp Pro Thr Ala Cys Ala Leu Tyr Leu Thr Pro Thr Lys Ala Leu Gly 
115 120 125 

Ser Asp Gin Leu Thr Ser Thr Ser Thr Leu Leu Arg Asp He Pro Asp 
130 135 140 

Phe His Pro He Asn Pro Ala Pro Tyr Asp Gly Asp Thr Pro Ser Glu 
145 150 155 160 

Ala Arg Ser Gly He Arg Asp Leu Ser Arg Phe Val Phe Thr Asn Pro 
165 170 175 

Asp Met Val His Ala Ser Met Leu Ala Asn His Pro Arg Trp Ala Arg 
180 185 190 

Leu Leu Arg His Leu Lys Phe He Val He Asp Glu Cys His Ala Tyr 
195 200 205 

Arg Gly Val Phe Gly Ala Asn Val Ser Met Val Leu Arg Arg Leu Leu 
210 215 220 

Arg He Ala Ala Phe Tyr Gly Ser His Pro Thr Val He Leu Ala Ser 
225 230 235 240 

Ala Thr Ser Ser Asp Pro Glu He His Ala Ser Arg Leu Leu Gly Ala 
245 250 255 

Pro Val Lys Ala Val Thr Glu Asp Gly Ala Pro Thr Gly Glu Arg Thr 
260 265 270 

Val Leu Leu Trp Glu Pro Gly Phe He Glu Gly Ala Glu Gly Glu Asn 
275 280 285 

Gly Ala Pro Val Arg Arg Ala Ala Ser Thr Glu Ala Ala Asn He Met 
290 295 300 
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Ala 



Thr Leu lie Ser Glu Gly Ala Arg Thr Leu Thr Phe Val Arg Ser 



Arg Arg Gin Ala Glu He Val Ala Leu Arg Ala Gin Glu Glu Leu Ser 
325 330 335 

Thr Leu Gly Arg Pro Asp Phe Ala Arg Arg Val Ala Ser Tyr Arg Ala 
340 345 350 

Gly Tyr Leu Ala Glu Asp Arg Arg Arg Leu Glu Arg Leu Leu Asp Asp 
355 360 365 

Gly Thr Leu Leu Gly Val Ala Ser Thr Asn Ala Leu Glu Leu Gly He 
370 375 380 

Asp Val Gly Gly Leu Asp Ala Val Val Thr Ala Gly Phe Pro Gly Thr 
385 390 395 

Val Ala Ser Phe Trp Gin Gin Ala Gly Arg Ala Gly Arg Arg Gly Gin 
405 410 415 

Gly Ser Leu Val Val Leu Val Ala Arg Asp Glu Pro Met Asp Thr Tyr 
420 425 430 

Leu Val His His Pro Ala Ala Leu Leu Glu Lys Pro Val Glu Ala Ala 
435 440 445 

Val Phe Asp Pro Thr Asn Pro His Val He Arg Gly His Val Tyr Cys 
450 455 460 

Ala Ala Val Glu Lys Pro Leu Thr Glu Ala Glu Val Ala Ala Phe Gly 
465 470 475 480 

Ala Gin Lys Val Val Glu Lys Leu Glu He Glu Gly Leu Leu Arg Lys 
485 490 495 

Arg Pro Arg Gly Trp Phe Ala Val Glu Lys Pro Met Ser Glu Asp Pro 
500 505 510 

Asp Glu Leu Ser Pro Asp Ser Ala His Gin Gin Val Ser Leu Arg Gly 



520 



Gly Ser Gly Ser Glu Phe Met He Val Asp He Thr Asp Gly Arg Leu 
530 535 540 

Leu Gly Thr lie Asp Ser Ala Lys Ala Met Ser Gin Thr His Pro Gly 
545 550 555 5bU 

Ala Val Tyr Leu His Gin Gly Glu Ser Phe Val He Asp Glu Leu Asp 
565 570 575 

Leu Glu Glu Asn Leu Ala Leu Ala Arg Pro Glu Leu Pro Asp Tyr Thr 
580 585 590 

Thr Tyr Ala Arg Ser Asp Thr Asp He Arg He Thr Ser Ala Pro Leu 
595 600 605 

Glu Asp Glu Val Phe Asp Ala Gly Gly Gly Leu Trp Val Ala Asn Val 
610 615 620 

Glu Val Gin Val Thr Asp Arg Val Thr Gly Tyr Val Thr Arg Leu Ser 
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Asp Gly Thr Thr Leu Asp Ala Thr Pro Leu Tyr Leu Pro Pro Gin He 



645 650 



Leu Gin Thr Arg Ala Val Ala Tyr Thr He Asp Pro Leu Ala Leu Glu 
660 665 670 

Ala Met Gly He Pro Ala Ala Asp He Pro Gly Ala Leu His Ala Ala 
675 680 685 

Glu His Ala Ala He Gly Met Leu Pro Leu Leu Ala Thr Cys Asp Arg 
690 695 700 

Trp Asp He Gly Gly Val Ser Thr Ala Leu His Ala Asp Thr Gly Tyr 
705 710 715 720 

Pro Thr Val Phe Val Tyr Asp Gly Met Asp Gly Gly Ala Gly Phe Ala 
725 730 735 

Asp Thr Gly Phe Arg Arg Phe Ala Gin Trp He Glu Ala Thr Phe Glu 
740 745 750 

Val Val Arg Ser Cys Ser Cys Glu Ser Gly Cys Pro Ser Cys Val Gin 
755 760 765 

Ser Pro Lys Cys Gly Asn Gly Asn Asn Pro Leu Asp Lys Ala Gly Ala 
770 775 780 

He Lys Leu Leu Gly Ala Met Val Thr Leu Leu Gly Thr Ser 
78 5 790 795 



<210> 89 
<211> 610 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (610) 

<223> FRXA00809 

gtctttcacg tttaaagccc aagcgatagt ctattaggat tagttttacg ttttggcagg 60 

tcagtcccat ttatacagcc cagcgaaagg gggtaaattc ttg act acc ccc gat 115 

Leu Thr Thr Pro Asp 



ttt gag agt gaa aag act caa get atg agg ccc age ttt ggt gaa gag 
Phe Glu Ser Glu Lys Thr Gin Ala Met Arg Pro Ser Phe Gly Glu Glu 
10 15 20 

ctg gec gca ate gtt tec aaa cgt tac tec gaa teg acg etc act cat 
Leu Ala Ala He Val Ser Lys Arg Tyr Ser Glu Ser Thr Leu Thr His 
25 30 35 

atg gtg acg ttg ccc gca teg aaa get aaa tac gtc gat tgg ccg agt 
Met Val Thr Leu Pro Ala Ser Lys Ala Lys Tyr Val Asp Trp Pro Ser 
40 45 5° 
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tgg gta cct get age ctg cgc gat gcg ttg gtg aat cgt ggt ate aat 
Trp val Pro Ala Ser Leu Arg Asp Ala Leu Val Asn Arg Gly He Asn 
55 60 65 

aag etc ttt tec cac cag gag cag acc gca cat ctg gcg tgg aat ggc 
LVS Leu Phe Ser His Gin Glu Gin Thr Ala His Leu Ala Trp Asn Gly 
? 0 75 80 85 

cag cat gtg gtg gtt gec acc ggt aca tct teg gga aaa tct ttg ggt 
Gin His Val Val Val Ala Thr Gly Thr Ser Ser Gly Lys Ser Leu Gly 
90 95 100 

tat cag ctg ccc att ttg tea gcg etc ggc acg gat cct acc gec tgt 
Tyr Gin Leu Pro He Leu Ser Ala Leu Gly Thr Asp Pro Thr Ala Cys 
105 HO H5 

gcg ttg tat eta act ccc acc aag get ttg gga tct gat cag eta acc 
Ala Leu Tyr Leu Thr Pro Thr Lys Ala Leu Gly Ser Asp Gin Leu Thr 
120 125 130 

tec acg tec acg ttg ctg cgc gac att ccg gat ttc cac ccg att aat 
Ser Thr Ser Thr Leu Leu Arg Asp He Pro Asp Phe His Pro He Asn 
135 140 145 

ccg gcg ccc tac gat ggc gat acc ccc tec gag gcg egg tec ggc ate 
Pro Ala Pro Tyr Asp Gly Asp Thr Pro Ser Glu Ala Arg Ser Gly He 



cgc gat ttg agt cgt 
Arg Asp Leu Ser Arg 
170 



<210> 90 
<211> 170 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 90 

Leu Thr Thr Pro Asp Phe Glu Ser 
1 5 

Ser Phe Gly Glu Glu Leu Ala Ala 
20 

Ser Thr Leu Thr His Met Val Thr 
35 40 

Val Asp Trp Pro Ser Trp Val Pro 
50 55 

Asn Arg Gly He Asn Lys Leu Phe 
65 70 

Leu Ala Trp Asn Gly Gin His Val 
85 

Gly Lys Ser Leu Gly Tyr Gin Leu 
100 



Glu Lys Thr Gin Ala Met Arg Pro 
10 15 

He Val Ser Lys Arg Tyr Ser Glu 
25 30 

Leu Pro Ala Ser Lys Ala Lys Tyr 
45 

Ala Ser Leu Arg Asp Ala Leu Val 
60 



Ser His Gin Glu Gin Thr Ala His 
75 80 

Val Val Ala Thr Gly Thr Ser Ser 
90 95 

Pro He Leu Ser Ala Leu Gly Thr 
105 HO 
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Asp Pro Thr Ala Cys Ala Leu Tyr 
115 120 

Ser Asp Gin Leu Thr Ser Thr Ser 
130 135 

Phe His Pro lie Asn Pro Ala Pro 
145 150 

Ala Arg Ser Gly He Arg Asp Leu 
165 



Leu Thr Pro Thr Lys Ala Leu Gly 
125 

Thr Leu Leu Arg Asp He Pro Asp 
140 

Tyr Asp Gly Asp Thr Pro Ser Glu 
155 160 

Ser Arg 
170 



<210> 91 
<211> 1733 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . - (1710) 

<223> FRXA00817 

<400> 91 

ttt tat gga tec cac ccg acg gtc att ttg gcg tec gcg acc age tec 

Phe Tyr Gly Ser His Pro Thr Val He Leu Ala Ser Ala Thr Ser Ser 
15 10 15 

gat ccg gaa att cat get tec aga ttg ttg ggc gcg ccg gtt aaa gca 
Asp Pro Glu He His Ala Ser Arg Leu Leu Gly Ala Pro Val Lys Ala 
20 25 30 

gtg acg gaa gat ggc gec ccg acg ggt gaa cgc acc gtt ttg ctg tgg 
Val Thr Glu Asp Gly Ala Pro Thr Gly Glu Arg Thr Val Leu Leu Trp 
35 40 45 

gag ccc ggt ttc ate gaa ggc gec gag ggc gag aac ggc gcg ccg gtg 
Glu Pro Gly Phe He Glu Gly Ala Glu Gly Glu Asn Gly Ala Pro Val 
50 55 60 

cgt cgc gca gec age acc gaa gca gca aac att atg gec acg etc att 
Arg Arg Ala Ala Ser Thr Glu Ala Ala Asn He Met Ala Thr Leu He 
65 70 75 80 

tec gag ggt gca cgc acg ttg acg ttc gtc cgt tea cgt cga caa gca 
Ser Glu Gly Ala Arg Thr Leu Thr Phe Val Arg Ser Arg Arg Gin Ala 
85 90 95 

gaa ate gtt gec ctg cgc gcg cag gaa gag etc age acg ctg ggc cgc 
Glu He Val Ala Leu Arg Ala Gin Glu Glu Leu Ser Thr Leu Gly Arg 
100 105 HO 

ccc gat ttc gee egg cgc gtc gcg tec tac egg gcg ggg tac ttg gcg 
Pro Asp Phe Ala Arg Arg Val Ala Ser Tyr Arg Ala Gly Tyr Leu Ala 
115 120 125 

gag gac cgc cgt agg ttg gag aga ttg ctt gac gac ggc acc etc etc 
Glu Asp Arg Arg Arg Leu Glu Arg Leu Leu Asp Asp Gly Thr Leu Leu 
130 135 140 

ggt gtt get tec acc aat gcg ctt gaa ctg ggc att gat gtc ggt gga 
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Gly Val Ala Ser Thr Asn Ala Leu Glu Leu Gly He Asp Val Gly Gly 
145 150 155 160 

ctg gat get gtg gtc acg get ggt ttt cca gga act gtg gcg teg ttt 
Leu Asp Ala Val Val Thr Ala Gly Phe Pro Gly Thr Val Ala Ser Phe 
165 170 175 

tgg cag cag gcg ggg cga get ggt egg cgt ggg cag ggt teg ttg gtg 
Trp Gin Gin Ala Gly Arg Ala Gly Arg Arg Gly Gin Gly Ser Leu Val 
180 185 190 

gtg ctt gtt get cgt gat gag ccg atg gat acg tat ttg gtg cat cat 
Val Leu Val Ala Arg Asp Glu Pro Met Asp Thr Tyr Leu Val His His 
195 200 205 

ccg gca gec ctg ttg gag aag ccg gtt gag get gcg gtg ttt gat ccg 
Pro Ala Ala Leu Leu Glu Lys Pro Val Glu Ala Ala Val Phe Asp Pro 
210 215 220 

acg aat ccg cat gtt att egg ggt cat gtt tat tgc get gcg gtg gaa 
Thr Asn Pro His Val He Arg Gly His Val Tyr Cys Ala Ala Val Glu 
225 230 235 240 

aag cct ctg aca gag gcg gag gtc gcg gcg ttt ggt gec caa aag gtg 
Lys Pro Leu Thr Glu Ala Glu Val Ala Ala Phe Gly Ala Gin Lys Val 
245 250 255 

gtg gag aag etc gag att gaa ggg ctg ttg cgc aag cgt ccg cgt ggc 
Val Glu Lys Leu Glu He Glu Gly Leu Leu Arg Lys Arg Pro Arg Gly 
260 265 270 

tgg ttt gcg gtg gaa aag ccc atg tea gag gat ccg gat gag ctg agt 
Trp Phe Ala Val Glu Lys Pro Met Ser Glu Asp Pro Asp Glu Leu Ser 
275 280 285 

cct gat teg gca cac cag cag gtg agt ttg cgt ggt ggg tct ggt teg 
Pro Asp Ser Ala His Gin Gin Val Ser Leu Arg Gly Gly Ser Gly Ser 
290 295 300 

gag ttc atg att gtt gat ate act gac ggc egg ttg tta ggc ace ate 
Glu Phe Met He Val Asp He Thr Asp Gly Arg Leu Leu Gly Thr He 
305 310 315 320 

gat tec gcg aag gcg atg teg cag act cat ccc ggc gcg gtg tat etc 
Asp Ser Ala Lys Ala Met Ser Gin Thr His Pro Gly Ala Val Tyr Leu 
325 330 335 

cac cag ggt gaa tec ttt gtc att gat gag ttg gat ttg gag gag aat 
His Gin Gly Glu Ser Phe Val He Asp Glu Leu Asp Leu Glu Glu Asn 
340 345 350 

ctg gca ctg gee agg cct gag ctg cct gat tac ace ace tat gec aga 
Leu Ala Leu Ala Arg Pro Glu Leu Pro Asp Tyr Thr Thr Tyr Ala Arg 
355 360 365 

agt gac acg gac ate agg att acc tct gee ccg ttg gag gac gag gtt 
Ser Asp Thr Asp He Arg He Thr Ser Ala Pro Leu Glu Asp Glu Val 
370 375 380 

ttt gat get ggt ggt ggt ttg tgg gtc gee aac gta gag gtg cag gtc 
Phe Asp Ala Gly Gly Gly Leu Trp Val Ala Asn Val Glu Val Gin Val 
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acc gac cgt gtg act ggc tat gtc acc cgc ctt agt gat ggc acc acg 
Thr Asp Arg Val Thr Gly Tyr Val Thr Arg Leu Ser Asp Gly Thr Thr 
405 410 415 

ttg gat gcg act ccg ttg tat ctt cct cct caa att ctt cag act cgt 
Leu Asp Ala Thr Pro Leu Tyr Leu Pro Pro Gin He Leu Gin Thr Arg 
420 425 430 

gcg gtg gcg tac acg att gat ccg ttg gcg ttg gaa gcg atg ggc att 
Ala Val Ala Tyr Thr He Asp Pro Leu Ala Leu Glu Ala Met Gly He 
435 440 445 

ccc gcc get gat att ccc ggt get ctt cac gca gcg gag cat gcg gcg 
Pro Ala Ala Asp He Pro Gly Ala Leu His Ala Ala Glu His Ala Ala 
450 455 460 

att ggt atg ttg ccg ctg ctt gcg acg tgt gat cgt tgg gat ate ggc 
He Gly Met Leu Pro Leu Leu Ala Thr Cys Asp Arg Trp Asp He Gly 
465 470 475 480 

ggc gta tec acg gca ctt cat gcg gat acg ggc tac ccc act gtg ttt 
Gly Val Ser Thr Ala Leu His Ala Asp Thr Gly Tyr Pro Thr Val Phe 
485 490 495 

gtc tat gac ggt atg gac ggc gga get ggt ttt gcg gat act ggt ttt 
Val Tyr Asp Gly Met Asp Gly Gly Ala Gly Phe Ala Asp Thr Gly Phe 
500 505 510 

cga cgt ttc gcc cag tgg att gag gcc aca ttt gag gtc gtc cgc age 
Arg Arg Phe Ala Gin Trp He Glu Ala Thr Phe Glu Val Val Arg Ser 
515 520 525 

tgt age tgt gaa tct ggg tgc ccg age tgt gtg cag tec ccg aaa tgc 
Cys Ser Cys Glu Ser Gly Cys Pro Ser Cys Val Gin Ser Pro Lys Cys 
530 535 540 

ggc aat gga aac aat ccg ttg gat aag gca ggt gcc ate aag tta ctg 
Gly Asn Gly Asn Asn Pro Leu Asp Lys Ala Gly Ala He Lys Leu Leu 
545 550 555 560 

ggt gcg atg gtg acc ttg ttg gga acc tea taaaggtcct gettttgegt 
Gly Ala Met Val Thr Leu Leu Gly Thr Ser 
565 570 



<210> 92 
<211> 570 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 

Phe Tyr Gly Ser His Pro Thr Val He Leu Ala Ser Ala Thr Ser 
15 10 

Asp Pro Glu He His Ala Ser Arg Leu Leu Gly Ala Pro Val Lys 
20 25 30 
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Val Thr Glu Asp Gly Ala Pro Thr Gly GLu Arg Thr Val Leu Leu Trp 
35 40 45 

Glu Pro Gly Phe He Glu Gly Ala Glu Gly Glu Asn Gly Ala Pro Val 
50 55 60 

Arg Arg Ala Ala Ser Thr Glu Ala Ala Asn He Met Ala Thr Leu He 
65 70 75 80 

Ser Glu Gly Ala Arg Thr Leu Thr Phe Val Arg Ser Arg Arg Gin Ala 
85 90 95 

Glu He Val Ala Leu Arg Ala Gin Glu Glu Leu Ser Thr Leu Gly Arg 
100 105 HO 

Pro Asp Phe Ala Arg Arg Val Ala Ser Tyr Arg Ala Gly Tyr Leu Ala 
115 120 125 

Glu Asp Arg Arg Arg Leu Glu Arg Leu Leu Asp Asp Gly Thr Leu Leu 
130 135 140 

Glv Val Ala Ser Thr Asn Ala Leu Glu Leu Gly He Asp Val Gly Gly 
145 150 155 160 

Leu Asp Ala Val Val Thr Ala Gly Phe Pro Gly Thr Val Ala Ser Phe 
165 170 175 

Trp Gin Gin Ala Gly Arg Ala Gly Arg Arg Gly Gin Gly Ser Leu Val 
180 185 190 

Val Leu Val Ala Arg Asp Glu Pro Met Asp Thr Tyr Leu Val His His 
195 200 205 

Pro Ala Ala Leu Leu Glu Lys Pro Val Glu Ala Ala Val Phe Asp Pro 
210 215 220 

Thr Asn Pro His Val He Arg Gly His Val Tyr Cys Ala Ala Val Glu 
225 230 235 240 

Lys Pro Leu Thr Glu Ala Glu Val Ala Ala Phe Gly Ala Gin Lys Val 
245 250 255 

Val Glu Lys Leu Glu He Glu Gly Leu Leu Arg Lys Arg Pro Arg Gly 
260 265 270 

Trp Phe Ala Val Glu Lys Pro Met Ser Glu Asp Pro Asp Glu Leu Ser 
275 280 285 

Pro Asp Ser Ala His Gin Gin Val Ser Leu Arg Gly Gly Ser Gly Ser 
290 295 300 

Glu Phe Met He Val Asp He Thr Asp Gly Arg Leu Leu Gly Thr He 
305 310 315 320 

Asp Ser Ala Lys Ala Met Ser Gin Thr His Pro Gly Ala Val Tyr Leu 
325 330 335 

His Gin Gly Glu Ser Phe Val He Asp Glu Leu Asp Leu Glu Glu Asn 
340 345 350 



Leu Ala Le 



Ala Arg Pro Glu Leu Pro Asp Tyr Thr Thr Tyr Ala Arg 
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355 360 365 

Ser Asp Thr Asp lie Arg lie Thr Ser Ala Pro Leu Glu Asp Glu Val 
370 375 380 

Phe Asp Ala Gly Gly Gly Leu Trp Val Ala Asn Val Glu Val Gin Val 
385 390 395 400 

Thr Asp Arg Val Thr Gly Tyr Val Thr Arg Leu Ser Asp Gly Thr Thr 
405 410 415 

Leu Asp Ala Thr Pro Leu Tyr Leu Pro Pro Gin He Leu Gin Thr Arg 
420 425 430 

Ala Val Ala Tyr Thr He Asp Pro Leu Ala Leu Glu Ala Met Gly He 
435 440 445 

Pro Ala Ala Asp He Pro Gly Ala Leu His Ala Ala Glu His Ala Ala 
450 455 460 

He Gly Met Leu Pro Leu Leu Ala Thr Cys Asp Arg Trp Asp He Gly 
465 470 475 480 

Gly Val Ser Thr Ala Leu His Ala Asp Thr Gly Tyr Pro Thr Val Phe 
485 490 495 

Val Tyr Asp Gly Met Asp Gly Gly Ala Gly Phe Ala Asp Thr Gly Phe 
500 505 510 

Arg Arg Phe Ala Gin Trp He Glu Ala Thr Phe Glu Val Val Arg Ser 
515 520 525 

Cys Ser Cys Glu Ser Gly Cys Pro Ser Cys Val Gin Ser Pro Lys Cys 
530 535 540 

Gly Asn Gly Asn Asn Pro Leu Asp Lys Ala Gly Ala He Lys Leu Leu 
545 550 555 560 

Gly Ala Met Val Thr Leu Leu Gly Thr Ser 
565 570 



<210> 93 
<211> 4683 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (4660) 
<223> RXN00103 



<400> 93 

gaggatttct ccggtgcctt gggcgagacg atgggtgagg atcgaatcat caatctgagc bU 

agtcatgttc tcaattctag atgtttggtt acattaaggc atg get aaa age att 115 

Met Ala Lys Ser He 
1 5 

ctt tec cga ttc cga cct caa gta gcg gag tgg ttc egg gat gtc ttt 163 
Leu Ser Arg Phe Arg Pro Gin Val Ala Glu Trp Phe Arg Asp Val Phe 
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gca tct ccg acc cct gtt cag gag gga acg tgg gag gcg gta tct aag 
Ala Ser Pro Thr Pro Val Gin Glu Gly Thr Trp Glu Ala Val Ser Lys 
25 30 35 

ggg aag aat gcc etc gtg gtg gcg ccg acc ggt agt ggt aaa acc ttg 
Gly Lys Asn Ala Leu Val Val Ala Pro Thr Gly Ser Gly Lys Thr Leu 
40 45 50 

get gcg ttt ttg tgg gcg tta gat tec etc act gaa caa aca ggt caa 
Ala Ala Phe Leu Trp Ala Leu Asp Ser Leu Thr Glu Gin Thr Gly Gin 
55 60 65 

cag gtt tta gac acg gga aca ccg gtg cct gtt cgt ggt ggg aaa gtg 
Gin Val Leu Asp Thr Gly Thr Pro Val Pro Val Arg Gly Gly Lys Val 
70 75 80 85 

aaa gtg etc tac att tec cca etc aaa gcg ctt ggc gtg gat gta gaa 
Lys Val Leu Tyr lie Ser Pro Leu Lys Ala Leu Gly Val Asp Val Glu 
90 95 100 

aat aat ctg cgt gca ccg ttg acc ggt att gcg agg act gcc tct egg 
Asn Asn Leu Arg Ala Pro Leu Thr Gly He Ala Arg Thr Ala Ser Arg 
105 HO 115 

atg ggt ttg gat gtg ccc aat ate act gtg gcg gtt cgt teg ggt gat 
Met Gly Leu Asp Val Pro Asn He Thr Val Ala Val Arg Ser Gly Asp 
120 125 130 

acg cca teg gcg gag egg gcc egg cag gtg cgt aag cct cca gac att 
Thr Pro Ser Ala Glu Arg Ala Arg Gin Val Arg Lys Pro Pro Asp He 
135 140 145 

ttg ate acc act ccg gag teg gcg tat ttg atg ttg acc tea aaa gcg 
Leu He Thr Thr Pro Glu Ser Ala Tyr Leu Met Leu Thr Ser Lys Ala 
150 155 160 165 

ggg gcg acc ctt teg gat gtt gat gtg gtg ate ate gat gaa ate cac 
Glv Ala Thr Leu Ser Asp Val Asp Val Val He He Asp Glu He His 
170 175 180 

gcc atg gcc gga acc aaa egg gga gtg cat ctg gcg ttg acg ctg gag 
Ala Met Ala Gly Thr Lys Arg Gly Val His Leu Ala Leu Thr Leu Glu 
185 190 195 

cgt ttg gaa aag etc gtg ggg egg cct gtg cag cga gtt ggt ttg tct 
Arg Leu Glu Lys Leu Val Gly Arg Pro Val Gin Arg Val Gly Leu Ser 
200 205 210 

gca acg gtg cgt cct ttg gaa acg gtg gcg ggt ttc ttg ggc ggt ggc 
Ala Thr Val Arg Pro Leu Glu Thr Val Ala Gly Phe Leu Gly Gly Gly 
215 220 225 

aga ccc gtt gag att gtg get cca cct gcg gag aaa aag tgg gat etc 
Arg Pro Val Glu He Val Ala Pro Pro Ala Glu Lys Lys Trp Asp Leu 
230 235 240 245 

act gtc act gtg ccg gtg gaa gac atg teg gat ttg ccg gtt cag gag 
Thr Val Thr Val Pro Val Glu Asp Met Ser Asp Leu Pro Val Gin Glu 
250 255 260 
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ccg gga tea act att ggt gaa eta gtc atg gat gat ccg ttg ggg att . 
Pro Gly Ser Thr He Gly Glu Leu Val Met Asp Asp Pro Leu Gly He 
265 270 275 

act ggc gaa tea gcg ctg cct act caa ggc teg att tgg cca cac att 5 
Thr Gly Glu Ser Ala Leu Pro Thr Gin Gly Ser He Trp Pro His He 
280 285 290 

gag cag cag gtg tac aac cag gtg atg teg gcg aaa teg acc ate gtg 
Glu Gin Gin Val Tyr Asn Gin Val Met Ser Ala Lys Ser Thr He Val 
295 300 305 

ttt gta aat tec agg cgt tec gcg gag cgt tta acc agt egg ttg aat 
Phe Val Asn Ser Arg Arg Ser Ala Glu Arg Leu Thr Ser Arg Leu Asn 
310 315 320 325 

gaa ate tgg gcg atg gaa cac gat ccg gaa teg ctg teg ccg cag ctg 
Glu He Trp Ala Met Glu His Asp Pro Glu Ser Leu Ser Pro Gin Leu 
330 335 340 

cga aga gat ccg gcg cag att atg teg tea gcg gat gtg gca gga aaa 
Arg Arg Asp Pro Ala Gin He Met Ser Ser Ala Asp Val Ala Gly Lys 
345 350 355 

gca cca cag gtg ate gca cgt gcg cac cac gga tec gta tec aaa gat 
Ala Pro Gin Val He Ala Arg Ala His His Gly Ser Val Ser Lys Asp 
360 365 370 

gaa cgt gee acc acc gaa acc atg ctg aag gaa ggt egg ttg cgc gca 
Glu Arg Ala Thr Thr Glu Thr Met Leu Lys Glu Gly Arg Leu Arg Ala 
375 380 385 

gtt att tec acc tec teg ctg gag ttg ggc att gat atg ggt gee gtg 
Val He Ser Thr Ser Ser Leu Glu Leu Gly He Asp Met Gly Ala Val 
390 395 400 405 

gac ctg gtg att cag gtg gaa teg cca ccg tec gtg gca agt ggc ctg 
Asp Leu Val He Gin Val Glu Ser Pro Pro Ser Val Ala Ser Gly Leu 
410 415 420 

cag cgc gtg ggg cgt gcg ggg cac acg gtg ggg gcg acg teg ata ggc 
Gin Arg Val Gly Arg Ala Gly His Thr Val Gly Ala Thr Ser He Gly 
425 430 435 

tec ttt tat ccc aag cac cgc tec gac ttg gtg caa acc gcg gtg acc 
Ser Phe Tyr Pro Lys His Arg Ser Asp Leu Val Gin Thr Ala Val Thr 
440 445 450 

gtg cag egg atg aag gaa ggg ctg ate gaa gag ate cac gtg ccc aaa 
Val Gin Arg Met Lys Glu Gly Leu He Glu Glu He His Val Pro Lys 
455 460 465 

aac gcg ctt gat gta ctg gca cag cag acg gtg gcg get gtc teg att 
Asn Ala Leu Asp Val Leu Ala Gin Gin Thr Val Ala Ala Val Ser He 
470 475 480 485 

aaa gat gtg cag gtc gat gag tgg tac gag act att cgc aag gcg tat 
Lys Asp Val Gin Val Asp Glu Trp Tyr Glu Thr He Arg Lys Ala Tyr 
490 495 500 
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ccg tac egg gat ttg gcg cgc gaa gtc ttc gat tec gtc ate gac ctg ] 
Pro Tyr Arg Asp Leu Ala Arg Glu Val Phe Asp Ser Val He Asp Leu 
505 510 515 

gtc age ggt gtg tat cec tec aea gat ttt gee gag ctg aag cca cgt : 
Val Ser Gly Val Tyr Pro Ser Thr Asp Phe Ala Glu Leu Lys Pro Arg 
520 525 530 

gtg gtg tac gac egg gtt tea ggc gtg ctg gag ggc egg cca gga tec 
Val Val Tyr Asp Arg Val Ser Gly Val Leu Glu Gly Arg Pro Gly Ser 
535 540 545 

caa cgc gta gca gtg acc agt ggc gga aca att ccc gat cga gga atg 
Gin Arg Val Ala Val Thr Ser Gly Gly Thr He Pro Asp Arg Gly Met 
550 555 560 565 

ttc gga gtc ttc etc gtc ggc gat ggt ccc egg cgc gtc ggc gag etc 
Phe Gly Val Phe Leu Val Gly Asp Gly Pro Arg Arg Val Gly Glu Leu 
570 575 580 

gat gag gaa atg gtc tac gaa tec cgc gtg ggc gat gtg ttt acg etc 
Asp Glu Glu Met Val Tyr Glu Ser Arg Val Gly Asp Val Phe Thr Leu 
585 590 595 

ggg gcg teg agt tgg egg att gaa gag ate acc cgc gac cag gta ctg 
Gly Ala Ser Ser Trp Arg He Glu Glu He Thr Arg Asp Gin Val Leu 
600 605 610 

gtc act ccc gcg ccg ggt cac acg ggt egg ctg cct ttt tgg acg ggc 
Val Thr Pro Ala Pro Gly His Thr Gly Arg Leu Pro Phe Trp Thr Gly 
615 620 625 

gat gec gca ggc egg ccc get gag ctg ggt aaa get tta ggc get ttt 
Asp Ala Ala Gly Arg Pro Ala Glu Leu Gly Lys Ala Leu Gly Ala Phe 
630 635 640 645 

cga cgc teg acc etc acc gat cca tec age tec ggc ttg gaa ggc tgg 
Arg Arg Ser Thr Leu Thr Asp Pro Ser Ser Ser Gly Leu Glu Gly Trp 
650 655 660 

gcg cac gac aac ctg ate gec ttt tta cag gag cag gaa gaa tec acc 
Ala His Asp Asn Leu He Ala Phe Leu Gin Glu Gin Glu Glu Ser Thr 
665 670 675 

ggt gtg ttg ccg gat gag aag acg ttg gtg ttg gag cgt ttc aaa gat 
Gly Val Leu Pro Asp Glu Lys Thr Leu Val Leu Glu Arg Phe Lys Asp 
680 685 690 

gaa eta ggc gac tgg cgc att gtc ctg cac act cct tat gga cga gga 
Glu Leu Gly Asp Trp Arg He Val Leu His Thr Pro Tyr Gly Arg Gly 
695 700 705 

gta aac gca gca tgg get ttg gec gtc ggg gcg aaa ate get gaa gag 
Val Asn Ala Ala Trp Ala Leu Ala Val Gly Ala Lys He Ala Glu Glu 
710 715 720 725 

acc ggc atg gat gcg caa gec gtg gca ggt gat gat ggc att gtg ctt 
Thr Gly Met Asp Ala Gin Ala Val Ala Gly Asp Asp Gly He Val Leu 
730 735 740 

egg ttg ccg gaa ggg gat gaa gat ccc age gca gcg ttg ttt atg ttt 
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Arg Leu Pro Glu Gly Asp Glu Asp Pro Ser Ala Ala Leu Phe Met Phe 
745 750 755 

gag gcg gaa gag ate gaa acg eta gtg aca gag cag gtg ggt aac tct : 
Glu Ala Glu Glu He Glu Thr Leu Val Thr Glu Gin Val Gly Asn Ser 
760 765 770 

gcg ctg ttt gec age agg ttc cgt gaa tgc gec gcg agg gec eta ttg 
Ala Leu Phe Ala Ser Arg Phe Arg Glu Cys Ala Ala Arg Ala Leu Leu 
775 780 785 

ctg ccg aga cga aac ccc ggc aag cgc gca ccg ctg tgg cag caa cga 
Leu Pro Arg Arg Asn Pro Gly Lys Arg Ala Pro Leu Trp Gin Gin Arg 
790 795 800 805 

caa cga gca gca cag ctt ctt gat gtg gee aga aag tac ccg agt ttc 
Gin Arg Ala Ala Gin Leu Leu Asp Val Ala Arg Lys Tyr Pro Ser Phe 
810 815 820 

ccg ate att ttg gaa aca gtg cgc gaa tgt ctt caa gat gtt tac gat 
Pro He He Leu Glu Thr Val Arg Glu Cys Leu Gin Asp Val Tyr Asp 
825 830 835 

ctg ccc get ctg aag aat etc att gag gat eta cag ctg egg aag gta 
Leu Pro Ala Leu Lys Asn Leu He Glu Asp Leu Gin Leu Arg Lys Val 
840 845 850 

aga ate gcg gaa gtc acc acc cag cag ccc agt cct ttt gec tec gca 
Arg He Ala Glu Val Thr Thr Gin Gin Pro Ser Pro Phe Ala Ser Ala 
855 860 865 

ttg ctg ttc aat tac acc ggt gca ttc atg tac gaa ggc gac age ccg 
Leu Leu Phe Asn Tyr Thr Gly Ala Phe Met Tyr Glu Gly Asp Ser Pro 
870 875 880 885 

etc gca gag aaa cgt gec gca gcg ttg gec ctg gat ccg gca ctg ttg 
Leu Ala Glu Lys Arg Ala Ala Ala Leu Ala Leu Asp Pro Ala Leu Leu 
890 895 900 

gcg aaa ttg ctg ggt gag gtg gag ctt cga caa tta ctg gat ccc gac 
Ala Lys Leu Leu Gly Glu Val Glu Leu Arg Gin Leu Leu Asp Pro Asp 
905 93-0 915 

ate ate gca gaa gtg cac caa caa ttg cgc agg caa ggc gat cgt gcg 
He He Ala Glu Val His Gin Gin Leu Arg Arg Gin Gly Asp Arg Ala 
920 925 930 

gcg aga aac aat gaa gaa etc gca gat tct ttg agg att tta gga ccg 
Ala Arg Asn Asn Glu Glu Leu Ala Asp Ser Leu Arg He Leu Gly Pro 
935 940 945 

att cct ttg gat gaa ttg ggc gaa cac ate acc ttt gaa aac cca gac 
He Pro Leu Asp Glu Leu Gly Glu His He Thr Phe Glu Asn Pro Asp 
950 955 960 965 

ctg gag gat cga gca atg act gtt egg ate aac ggt egg gaa cat tta 
Leu Glu Asp Arg Ala Met Thr Val Arg He Asn Gly Arg Glu His Leu 
970 975 980 

gcg cag gtc ttg gat gca cct ttg ctt cga gat gec tta ggt gtt ccc 
Ala Gin Val Leu Asp Ala Pro Leu Leu Arg Asp Ala Leu Gly Val Pro 
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gta ccg cct ggt gtg cct gcg cag gta gaa acc att acg gat gcg ttg 
Val Pro Pro Gly Val Pro Ala Gin Val Glu Thr He Thr Asp Ala Leu 
1000 1005 1010 

gaa cag tta gtc aac agg tgg gtt cgt acc aga ggg cca ttt act gcg 
Glu Gin Leu Val Asn Arg Trp Val Arg Thr Arg Gly Pro Phe Thr Ala 
, ~,r- inon 1025 



1015 



aat gat ttg gca gaa gcc ttt gga ctg ggc ate gec acg gcg ate acc 323 
Asn Asp Leu Ala Glu Ala Phe Gly Leu Gly He Ala Thr Ala He Thr 
103 0 1035 1040 1045 

gcc ctt caa age gca cct gtg att gaa ggc cgc tac cga caa ggc gtg 32 8 
Ala Leu Gin Ser Ala Pro Val He Glu Gly Arg Tyr Arg Gin Gly Val 
1050 1055 1060 

gac gtg cag gaa tac tgt gcg aca gaa gtg ttg teg ate ata agg cga 33 2 
Asp Val Gin Glu Tyr Cys Ala Thr Glu Val Leu Ser He He Arg Arg 
1065 1070 1075 

cgc age etc gca gca gcg agg aaa caa acc agg ccg gta teg caa tea 33^ 
Arg Ser Leu Ala Ala Ala Arg Lys Gin Thr Arg Pro Val Ser Gin Ser 
1080 1085 1090 

gcc ttt gcg cga ttc ctg ctt gat tgg caa cag ate gca ccg gtg ggc 34: 
Ala Phe Ala Arg Phe Leu Leu Asp Trp Gin Gin lie Ala Pro Val Gly 
1095 1100 H05 

gcc aca cct gaa ctt cga ggc gtt gat ggc acc tac aca gtc att gaa 34 
Ala Thr Pro Glu Leu Arg Gly Val Asp Gly Thr Tyr Thr Val He Glu 
HiO 1115 H20 H25 

caa etc gcc ggt gta cgt ctt ccc gcc agt gcg tgg gaa gat etc gtg 35 
Gin Leu Ala Gly Val Arg Leu Pro Ala Ser Ala Trp Glu Asp Leu Val 
1130 1135 H40 

ttg ccg cgc egg gtt gcc gac tat tea ccg ate cat etc gat gag ctg 35 
Leu Pro Arg Arg Val Ala Asp Tyr Ser Pro He His Leu Asp Glu Leu 
1145 1150 1155 

acc tec aat ggg gaa gtc etc ate gtg gga gcg ggc caa gcc gga age 3 6 
Thr Ser Asn Gly Glu Val Leu He Val Gly Ala Gly Gin Ala Gly Ser 
1160 1165 1170 

cgc gat ccg tgg att age ttg ctg ccc gtg gat tat gcg gcg cag ttg 3e 
Arg Asp Pro Trp He Ser Leu Leu Pro Val Asp Tyr Ala Ala Gin Leu 
1175 1180 H85 

gtg ggg gag gcg teg aca age atg age cca ttg cag gac gcc gtg ctt 3' 
Val Glv Glu Ala Ser Thr Ser Met Ser Pro Leu Gin Asp Ala Val Leu 
1190 H95 1200 1205 

gac cag ctg cgt gcg gga ggc gcc ttc ctg ttt tct gac att etc gaa 3 
Asp Gin Leu Arg Ala Gly Gly Ala Phe Leu Phe Ser Asp He Leu Glu 
1210 1215 1220 

gag aat ttc ggc tac acc aca gcc cag ctg caa gaa gcg atg tgg ggg 3 
Glu Asn Phe Gly Tyr Thr Thr Ala Gin Leu Gin Glu Ala Met Trp Gly 
1225 1230 1235 
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ctg gtg gaa gca ggc ctg gtc age cct gat age ttc gcg ccg ate cgc 
Leu Val Glu Ala Gly Leu Val Ser Pro Asp Ser Phe Ala Pro He Arg 
1240 1245 1250 

gcg cgc eta gcg teg gga acc acg gcg cat egg gcg aaa cgt cga cca 
Ala Arg Leu Ala Ser Gly Thr Thr Ala His Arg Ala Lys Arg Arg Pro 
1260 1265 



1255 



1285 



gcg aga tec egg ctg cgc acc cgc acc age ttc gcg age gac gtg cc 
Ala Arg Ser Arg Leu Arg Thr Arg Thr Ser Phe Ala Ser Asp Val Pro 
1270 1275 1280 

cca gac atg cgc gga cga tgg acg ctg tec gtg caa ccc gee gac gee 
Pro Asp Met Arg Gly Arg Trp Thr Leu Ser Val Gin Pro Ala Asp Ala 
1290 1295 1300 

acc age cgc tec gtc gca cac ggc gaa ggc tgg etc gac cgc tac ggc 
Thr Ser Arg Ser Val Ala His Gly Glu Gly Trp Leu Asp Arg Tyr Gly 
1305 I 310 1315 

gtg etc acc cgc ggg age gtc gtc gee gaa gac ate gtc gga ggc ttc 
Val Leu Thr Arg Gly Ser Val Val Ala Glu Asp He Val Gly Gly Phe 
1320 1325 1330 

gee ctg gec tac aaa gtg etc tec ggc ttc gaa gaa age ggc aaa gcg 
Ala Leu Ala Tyr Lys Val Leu Ser Gly Phe Glu Glu Ser Gly Lys Ala 
1335 1340 1345 

atg cgc ggc tac ttc ate gaa ggg etc ggc gec gcg caa ttc tec acg 
Met Arg Gly Tyr Phe He Glu Gly Leu Gly Ala Ala Gin Phe Ser Thr 
1350 1355 1360 13 

ccc gee ate ate gac cgc etc cgc ggc cac gac gat tec ccc gac gtc 
Pro Ala He He Asp Arg Leu Arg Gly His Asp Asp Ser Pro Asp Val 
1370 1375 1380 

gaa ggc tgg ccc tec ggc gee acc gac cca gac gtc tac etc ata gec 
Glu Gly Trp Pro Ser Gly Ala Thr Asp Pro Asp Val Tyr Leu He Ala 
1385 1390 1395 

gee gee gac ccc gca aac ccc tac ggc gee gca ctt ccc tgg cct gag 
Ala Ala Asp Pro Ala Asn Pro Tyr Gly Ala Ala Leu Pro Trp Pro Glu 
1400 1405 1410 

cag ggg ccc age cgc gee gec gga get atg gtc gtg ctt tgc gac gga 4387 
Gin Gly Pro Ser Arg Ala Ala Gly Ala Met Val Val Leu Cys Asp Gly 
1415 1420 1425 

etc etc etc gec cac etc acc cgc ggc ggg cgc acc etc acc gtg ttc 443 5 
Leu Leu Leu Ala His Leu Thr Arg Gly Gly Arg Thr Leu Thr Val Phe 
1430 1435 1440 1445 

tec gac aat ate ccc aaa ate gcg aca gec eta ate aca tac gaa agg 4483 
Ser Asp Asn He Pro Lys He Ala Thr Ala Leu He Thr Tyr Glu Arg 
1450 1455 1460 

etc acg gta gaa aaa ate aac ggc gac aac gtc ttc gac tec cca etc 4531 
Leu Thr Val Glu Lys He Asn Gly Asp Asn Val Phe Asp Ser Pro Leu 
14 65 1470 1475 



4291 



4339 
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ctg gaa caa ttc cgc aaa cac ggc gcc acc ate acc ccg aag gga atg 
Leu Glu Gin Phe Arg Lys His Gly Ala Thr He Thr Pro Lys Gly Met 



1480 1485 



1490 



4627 



cga ttt cga cca cca gtg gca egg gaa acc ccc tea gat acg ctt ccc 
Arg Phe Arg Pro Pro Val Ala Arg Glu Thr Pro Ser Asp Thr Leu Pro 
14 95 1500 1505 

acc agg act ttt cgt gga ggc ttc gga egg cgc taacctgatg acatgecaga 4680 
Thr Arg Thr Phe Arg Gly Gly Phe Gly Arg Arg 
1510 1515 1520 

4683 



<210> 94 
<211> 1520 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 94 ,„■,„, 
Met Ala Lys Ser He Leu Ser Arg Phe Arg Pro Gin Val Ala Glu Trp 
15 10 15 

Phe Arg Asp Val Phe Ala Ser Pro Thr Pro Val Gin Glu Gly Thr Trp 
20 25 30 

Glu Ala Val Ser Lys Gly Lys Asn Ala Leu Val Val Ala Pro Thr Gly 
35 40 45 

Ser Gly Lys Thr Leu Ala Ala Phe Leu Trp Ala Leu Asp Ser Leu Thr 
50 55 60 

Glu Gin Thr Gly Gin Gin Val Leu Asp Thr Gly Thr Pro Val Pro Val 
65 70 75 80 

Arg Gly Gly Lys Val Lys Val Leu Tyr He Ser Pro Leu Lys Ala Leu 
85 90 95 

Gly Val Asp Val Glu Asn Asn Leu Arg Ala Pro Leu Thr Gly He Ala 
100 105 HO 

Arg Thr Ala Ser Arg Met Gly Leu Asp Val Pro Asn He Thr Val Ala 
115 120 125 

Val Arg Ser Gly Asp Thr Pro Ser Ala Glu Arg Ala Arg Gin Val Arg 
130 135 140 

Lys Pro Pro Asp He Leu He Thr Thr Pro Glu Ser Ala Tyr Leu Met 
145 150 155 160 

Leu Thr Ser Lys Ala Gly Ala Thr Leu Ser Asp Val Asp Val Val He 
165 170 175 

He Asp Glu He His Ala Met Ala Gly Thr Lys Arg Gly Val His Leu 
180 185 190 

Ala Leu Thr Leu Glu Arg Leu Glu Lys Leu Val Gly Arg Pro Val Gin 
195 200 205 



Arg Val Gly Leu Sei 



Ala Thr Val Arg Pro Leu Glu Thr Val Ala Gly 
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Phe Leu Gly Gly Gly Arg Pro Val Glu lie Val Ala Pro Pro Ala Glu 
225 230 235 240 

Lys Lys Trp Asp Leu Thr Val Thr Val Pro Val Glu Asp Met Ser Asp 
245 250 255 

Leu Pro Val Gin Glu Pro Gly Ser Thr He Gly Glu Leu Val Met Asp 
260 265 270 

Asp Pro Leu Gly He Thr Gly Glu Ser Ala Leu Pro Thr Gin Gly Ser 
275 280 285 

He Trp Pro His He Glu Gin Gin Val Tyr Asn Gin Val Met Ser Ala 
290 295 300 

Lvs Ser Thr He Val Phe Val Asn Ser Arg Arg Ser Ala Glu Arg Leu 
3 ?5 310 315 320 

Thr Ser Arg Leu Asn Glu He Trp Ala Met Glu His Asp Pro Glu Ser 
325 330 335 

Leu Ser Pro Gin Leu Arg Arg Asp Pro Ala Gin He Met Ser Ser Ala 
340 345 350 

Asp Val Ala Gly Lys Ala Pro Gin Val He Ala Arg Ala His His Gly 
355 360 365 

Ser Val Ser Lys Asp Glu Arg Ala Thr Thr Glu Thr Met Leu Lys Glu 
370 375 380 

Gly Arg Leu Arg Ala Val He Ser Thr Ser Ser Leu Glu Leu Gly He 
385 390 395 400 

Asp Met Gly Ala Val Asp Leu Val He Gin Val Glu Ser Pro Pro Ser 
405 410 415 

Val Ala Ser Gly Leu Gin Arg Val Gly Arg Ala Gly His Thr Val Gly 
420 425 430 

Ala Thr Ser He Gly Ser Phe Tyr Pro Lys His Arg Ser Asp Leu Val 
435 440 445 

Gin Thr Ala Val Thr Val Gin Arg Met Lys Glu Gly Leu He Glu Glu 
450 455 460 

He His Val Pro Lys Asn Ala Leu Asp Val Leu Ala Gin Gin Thr Val 
465 470 475 480 

Ala Ala Val Ser He Lys Asp Val Gin Val Asp Glu Trp Tyr Glu Thr 
485 490 495 

He Arg Lys Ala Tyr Pro Tyr Arg Asp Leu Ala Arg Glu Val Phe Asp 
500 505 510 

Ser Val He Asp Leu Val Ser Gly Val Tyr Pro Ser Thr Asp Phe Ala 
515 520 525 

Glu Leu Lys Pro Arg Val Val Tyr Asp Arg Val Ser Gly Val Leu Glu 
530 535 540 
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Gly Arg Pro Gly Ser Gin Arg Val Ala Val Thr Ser Gly Gly Thr lie 
545 



550 555 560 



Pro Asp Arg Gly Met Phe Gly Val Phe Leu Val Gly Asp Gly Pro Arg 
565 570 575 

Arg Val Gly Glu Leu Asp Glu Glu Met Val Tyr Glu Ser Arg Val Gly 
580 585 590 

Asp Val Phe Thr Leu Gly Ala Ser Ser Trp Arg lie Glu Glu lie Thr 
595 600 605 

Arg Asp Gin Val Leu Val Thr Pro Ala Pro Gly His Thr Gly Arg Leu 
610 615 620 

Pro Phe Trp Thr Gly Asp Ala Ala Gly Arg Pro Ala Glu Leu Gly Lys 
625 630 635 640 

Ala Leu Gly Ala Phe Arg Arg Ser Thr Leu Thr Asp Pro Ser Ser Ser 
645 650 655 

Gly Leu Glu Gly Trp Ala His Asp Asn Leu He Ala Phe Leu Gin Glu 
660 665 670 

Gin Glu Glu Ser Thr Gly Val Leu Pro Asp Glu Lys Thr Leu Val Leu 
675 680 685 

Glu Arg Phe Lys Asp Glu Leu Gly Asp Trp Arg He Val Leu His Thr 
690 695 700 

Pro Tyr Gly Arg Gly Val Asn Ala Ala Trp Ala Leu Ala Val Gly Ala 
705 710 715 720 

Lys He Ala Glu Glu Thr Gly Met Asp Ala Gin Ala Val Ala Gly Asp 
725 730 735 

Asp Gly He Val Leu Arg Leu Pro Glu Gly Asp Glu Asp Pro Ser Ala 
740 745 750 

Ala Leu Phe Met Phe Glu Ala Glu Glu He Glu Thr Leu Val Thr Glu 
755 760 765 

Gin Val Gly Asn Ser Ala Leu Phe Ala Ser Arg Phe Arg Glu Cys Ala 
770 775 780 

Ala Arg Ala Leu Leu Leu Pro Arg Arg Asn Pro Gly Lys Arg Ala Pro 
785 790 795 800 

Leu Trp Gin Gin Arg Gin Arg Ala Ala Gin Leu Leu Asp Val Ala Arg 
805 810 815 

Lys Tyr Pro Ser Phe Pro He He Leu Glu Thr Val Arg Glu Cys Leu 
820 825 830 

Gin Asp Val Tyr Asp Leu Pro Ala Leu Lys Asn Leu He Glu Asp Leu 
835 840 845 

Gin Leu Arg Lys Val Arg He Ala Glu Val Thr Thr Gin Gin Pro Ser 
850 855 860 
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Pro Phe Ala Ser Ala Leu Leu Phe Asn Tyr Thr Gly Ala Phe Met Tyr 
865 870 875 880 

Glu Gly Asp Ser Pro Leu Ala Glu Lys Arg Ala Ala Ala Leu Ala Leu 
885 890 895 

Asp Pro Ala Leu Leu Ala Lys Leu Leu Gly Glu Val Glu Leu Arg Gin 
900 905 910 

Leu Leu Asp Pro Asp He lie Ala Glu Val His Gin Gin Leu Arg Arg 
915 920 925 

Gin Gly Asp Arg Ala Ala Arg Asn Asn Glu Glu Leu Ala Asp Ser Leu 
930 935 940 

Ara He Leu Gly Pro He Pro Leu Asp Glu Leu Gly Glu His He Thr 
945 950 955 960 

Phe Glu Asn Pro Asp Leu Glu Asp Arg Ala Met Thr Val Arg lie Asn 
965 970 975 

Glv Arg Glu His Leu Ala Gin Val Leu Asp Ala Pro Leu Leu Arg Asp 
980 985 990 

Ala Leu Gly Val Pro Val Pro Pro Gly Val Pro Ala Gin Val Glu Thr 
995 1000 1005 

He Thr Asp Ala Leu Glu Gin Leu Val Asn Arg Trp Val Arg Thr Arg 
10 10 1015 1020 

Gly Pro Phe Thr Ala Asn Asp Leu Ala Glu Ala Phe Gly Leu Gly He 
1025 1030 1035 10' 

Ala Thr Ala He Thr Ala Leu Gin Ser Ala Pro Val He Glu Gly Arg 
1045 1050 1055 

Tvr Arg Gin Gly Val Asp Val Gin Glu Tyr Cys Ala Thr Glu Val Leu 
1060 1065 1070 

Ser He He Arg Arg Arg Ser Leu Ala Ala Ala Arg Lys Gin Thr Arg 
1075 1080 1085 

Pro Val Ser Gin Ser Ala Phe Ala Arg Phe Leu Leu Asp Trp Gin Gin 
10 90 1095 HOO 

He Ala Pro Val Gly Ala Thr Pro Glu Leu Arg Gly Val Asp Gly Thr 
1105 mo 1115 H 

Tvr Thr Val He Glu Gin Leu Ala Gly Val Arg Leu Pro Ala Ser Ala 
1125 H30 H35 

Trp Glu Asp Leu Val Leu Pro Arg Arg Val Ala Asp Tyr Ser Pro He 
1140 1145 H50 

His Leu Asp Glu Leu Thr Ser Asn Gly Glu Val Leu He Val Gly Ala 
1155 H60 H65 

Gly Gin Ala Gly Ser Arg Asp Pro Trp He Ser Leu Leu Pro Val Asp 
1170 H75 H80 



Tyr Ala 



Ala Gin Leu Val Gly Glu Ala Ser Thr Ser Met Ser Pro Leu 
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Gln Asp Ala Val Leu Asp Gin Leu Arg Ala Gly Gly Ala Phe Leu Phe 

1205 1210 1215 

Ser Asp He Leu Glu Glu Asn Phe Gly Tyr Thr Thr Ala Gin Leu Gin 

1220 1225 1230 

Glu Ala Met Trp Gly Leu Val Glu Ala Gly Leu Val Ser Pro Asp Ser 

1235 I 240 1245 
Phe Ala Pro He Arg Ala Arg Leu Ala Ser Gly Thr Thr Ala His Arg 



1250 1255 



1260 



Ala Lys Arg Arg Pro Ala Arg Ser Arg Leu Arg Thr Arg Thr Ser Phe ^ 
1265 1270 1275 H 

Ala Ser Asp Val Pro Pro Asp Met Arg Gly Arg Trp Thr Leu Ser Val 
1285 1290 1295 

Gin Pro Ala Asp Ala Thr Ser Arg Ser Val Ala His Gly Glu Gly Trp 
1300 1305 1310 

Leu Asp Arg Tyr Gly Val Leu Thr Arg Gly Ser Val Val Ala Glu Asp 
1315 1320 1325 

He Val Gly Gly Phe Ala Leu Ala Tyr Lys Val Leu Ser Gly Phe Glu 



1330 1335 



1340 



Glu Ser Gly Lys Ala Met Arg Gly Tyr Phe He Glu Gly Leu Gly Ala 
1345 1350 1355 1360 

Ala Gin Phe Ser Thr Pro Ala He He Asp Arg Leu Arg Gly His Asp 
1365 1370 1375 

Asp Ser Pro Asp Val Glu Gly Trp Pro Ser Gly Ala Thr Asp Pro Asp 
1380 1385 1390 

Val Tyr Leu He Ala Ala Ala Asp Pro Ala Asn Pro Tyr Gly Ala Ala 
1395 1400 1405 

Leu Pro Trp Pro Glu Gin Gly Pro Ser Arg Ala Ala Gly Ala Met Val 
1410 1415 1420 

Val Leu Cys Asp Gly Leu Leu Leu Ala His Leu Thr Arg Gly Gly Ktq 
1425 1430 1435 144U 

Thr Leu Thr Val Phe Ser Asp Asn He Pro Lys He Ala Thr Ala Leu 
1445 1450 1455 

He Thr Tyr Glu Arg Leu Thr Val Glu Lys He Asn Gly Asp Asn Val 
1460 1465 1470 

Glu Gin Phe Arg Lys His Gly Ala Thr He 
1480 I 485 

Thr Pro Lys Gly Met Arg Phe Arg Pro Pro Val Ala Arg Glu Thr Pro 
1490 1495 1500 

Ser Asp Thr Leu Pro Thr Arg Thr Phe Arg Gly Gly Phe Gly Arg Arg 
1505 1510 1515 1520 
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<210> 95 
<211> 4683 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (4660) 
<223> FRXA00103 



gaggatttct ccggtgcctt gggcgagacg atgggtgagg atcgaatcat caatctgagc 60 

agtcatgttc tcaattctag atgtttggtt acattaaggc atg get aaa age att 115 
y y Met Ala Lys Ser He 



163 



ctt tec cga ttc cga cct caa gta gcg gag tgg ttc egg gat gtc ttt 
Leu Ser Arg Phe Arg Pro Gin Val Ala Glu Trp Phe Arg Asp Val Phe 
10 15 20 

gca tct ccg acc cct gtt cag gag gga acg tgg gag gcg gta tct aag 211 
Ala Ser Pro Thr Pro Val Gin Glu Gly Thr Trp Glu Ala Val Ser Lys 
25 30 35 

ggg aag aat gec etc gtg gtg gcg ccg acc ggt agt ggt aaa acc ttg 259 
Gly Lys Asn Ala Leu Val Val Ala Pro Thr Gly Ser Gly Lys Thr Leu 
40 45 50 

get gcg ttt ttg tgg gcg tta gat tec etc act gaa caa aca ggt caa 
Ala Ala Phe Leu Trp Ala Leu Asp Ser Leu Thr Glu Gin Thr Gly Gin 
sn 65 



307 



55 60 

cag gtt tta gac acg gga aca ccg gtg cct gtt cgt ggt ggg aaa gtg 
Gin Val Leu Asp Thr Gly Thr Pro Val Pro Val Arg Gly Gly Lys Val 
70 75 80 85 

aaa gtg etc tac att tec cca etc aaa gcg ctt ggc gtg gat gta gaa 
Lys Val Leu Tyr He Ser Pro Leu Lys Ala Leu Gly Val Asp Val Glu 
90 95 100 

aat aat ctg cgt gca ccg ttg acc ggt att gcg agg act gee tct egg 
Asn Asn Leu Arg Ala Pro Leu Thr Gly He Ala Arg Thr Ala Ser Arg 
105 HO 115 

atg ggt ttg gat gtg ccc aat ate act gtg gcg gtt cgt teg ggt gat 
Met Gly Leu Asp Val Pro Asn He Thr Val Ala Val Arg Ser Gly Asp 
120 125 130 

acg cca teg gcg gag egg gec egg cag gtg cgt aag cct gca cac att 
Thr Pro Ser Ala Glu Arg Ala Arg Gin Val Arg Lys Pro Ala Hxs He 
135 140 145 

ttg ate acc act ccg gag teg gcg tat ttg atg ttg acc tea aaa gcg 
Leu He Thr Thr Pro Glu Ser Ala Tyr Leu Met Leu Thr Ser Lys Ala 
150 155 160 165 



355 



403 



451 



499 
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ggg gcg acc ctt teg gat gtt gat gtg gtg ate ate gat gaa ate cac < 
Gly Ala Thr Leu Ser Asp Val Asp Val Val He He Asp Glu He His 
170 175 180 

gee atg gee gga acc aaa egg gga gtg cac ctg gcg ttg act ctg gag < 
Ala Met Ala Gly Thr Lys Arg Gly Val His Leu Ala Leu Thr Leu Glu 
185 190 195 

cgt ttg gaa aag etc gtg ggg egg cct gtg cag cga gtt ggt ttg tct 
Arg Leu Glu Lys Leu Val Gly Arg Pro Val Gin Arg Val Gly Leu Ser 
200 205 210 

gca acg gtg cgt cct ttg gaa acg gtg gcg gga ttc ttg ggc ggt ggc 
Ala Thr Val Arg Pro Leu Glu Thr Val Ala Gly Phe Leu Gly Gly Gly 
215 220 225 

aga ccc gtt gag att gtg get cca cct gcg gag aaa aag tgg gat etc 
Arg Pro Val Glu He Val Ala Pro Pro Ala Glu Lys Lys Trp Asp Leu 
230 235 240 245 

act gtc act gtg ccg gtg gaa gac atg teg gat ttg ccg gtt cag gag 
Thr Val Thr Val Pro Val Glu Asp Met Ser Asp Leu Pro Val Gin Glu 
250' 255 260 

ccg gga tea act att ggt gaa eta gtc atg gat gat ccg ttg ggg att 
Pro Gly Ser Thr He Gly Glu Leu Val Met Asp Asp Pro Leu Gly He 
265 270 275 

act ggc gaa tea gcg ctg cct act caa ggc teg att tgg cca cac att 
Thr Gly Glu Ser Ala Leu Pro Thr Gin Gly Ser He Trp Pro His He 
280 285 290 

gag cag cag gtg tac aac cag gtg atg teg gcg aaa teg acc ate gtg 
Glu Gin Gin Val Tyr Asn Gin Val Met Ser Ala Lys Ser Thr He Val 
295 300 305 

ttt gta aat tec agg cgt tec gcg gag cgt tta acc agt egg ttg aat 
Phe Val Asn Ser Arg Arg Ser Ala Glu Arg Leu Thr Ser Arg Leu Asn 
310 315 320 325 

gaa ate tgg gcg atg gaa cac gat ccg gaa teg ctg teg ccg cag ctg 
Glu He Trp Ala Met Glu His Asp Pro Glu Ser Leu Ser Pro Gin Leu 
330 335 340 

cga aga gat ccg gcg cag att atg teg tea gcg gat gtg gca gga aaa 
Arg Arg Asp Pro Ala Gin He Met Ser Ser Ala Asp Val Ala Gly Lys 
345 350 355 

gca cca cag gtg ate gca cgt gcg cac cac gga tec gta tec aaa gat 
Ala Pro Gin Val He Ala Arg Ala His His Gly Ser Val Ser Lys Asp 
360 365 370 

gaa cgt gec acc acc gaa acc atg ctg aag gaa ggt egg ttg cgc gca 
Glu Arg Ala Thr Thr Glu Thr Met Leu Lys Glu Gly Arg Leu Arg Ala 
375 380 385 

gtt att tec acc tec teg ctg gag ttg ggc att gat atg ggt gee gtg 
Val He Ser Thr Ser Ser Leu Glu Leu Gly He Asp Met Gly Ala Val 
390 395 400 405 
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gac ctg gtg att cag gtg gaa teg cca ccg tec gtg gca agt ggc ctg 
Asp Leu Val He Gin Val Glu Ser Pro Pro Ser Val Ala Ser Gly Leu 
410 415 420 

cag cgc gtg ggg cgt gcg ggg cac acg gtg ggg gcg acg teg ata ggc 
Gin Arg Val Gly Arg Ala Gly His Thr Val Gly Ala Thr Ser He Gly 
425 430 435 

tec ttt tat ccc aag cac cgc tec gac ttg gtg caa acc gcg gtg ace 
Ser Phe Tyr Pro Lys His Arg Ser Asp Leu Val Gin Thr Ala Val Thr 
440 445 450 

gtg cag egg atg aag gaa ggg ctg ate gaa gag ate cac gtg ccc aaa 
Val Gin Arg Met Lys Glu Gly Leu He Glu Glu He His Val Pro Lys 
455 460 465 

aac gcg ctt gat gta ctg gca cag cag acg gtg gcg get gtc teg att 
Asn Ala Leu Asp Val Leu Ala Gin Gin Thr Val Ala Ala Val Ser He 
470 475 480 485 

aaa gat gtg cag gtc gat gag tgg tac gag act att cgc aag gcg tat 
Lys Asp Val Gin Val Asp Glu Trp Tyr Glu Thr He Arg Lys Ala Tyr 
490 495 500 

ccg tac egg gat ttg gcg cgc gaa gtc ttc gat tec gtc ate gac ctg 
Pro Tyr Arg Asp Leu Ala Arg Glu Val Phe Asp Ser Val He Asp Leu 
505 510 515 

gtc age ggt gtg tat ccc tec aca gat ttt gec gag ctg aag cca cgt 
Val Ser Gly Val Tyr Pro Ser Thr Asp Phe Ala Glu Leu Lys Pro Arg 
520 525 530 

gtg gtg tac gac egg gtt tea ggc gtg ctg gag ggc egg cca gga tec 
Val Val Tyr Asp Arg Val Ser Gly Val Leu Glu Gly Arg Pro Gly Ser 
535 540 545 

caa cgc gta gca gtg acc agt ggc gga aca att ccc gat cga gga atg 
Gin Arg Val Ala Val Thr Ser Gly Gly Thr He Pro Asp Arg Gly Met 
550 555 560 565 

ttc gga gtc ttc etc gtc ggc gat ggt ccc egg cgc gtc ggc gag etc 
Phe Gly Val Phe Leu Val Gly Asp Gly Pro Arg Arg Val Gly Glu Leu 
570 575 580 

gat gag gaa atg gtc tac gaa tec cgc gtg ggc gat gtg ttt acg etc 
Asp Glu Glu Met Val Tyr Glu Ser Arg Val Gly Asp Val Phe Thr Leu 
585 590 595 

ggg gcg teg agt tgg egg att gaa gag ate acc cgc gac cag gta ctg 
Gly Ala Ser Ser Trp Arg He Glu Glu He Thr Arg Asp Gin Val Leu 
600 605 610 

gtc act ccc gcg ccg ggt cac acg ggt egg ctg cct ttt tgg acg ggc 
Val Thr Pro Ala Pro Gly His Thr Gly Arg Leu Pro Phe Trp Thr Gly 
615 620 625 

gat gec gca ggc egg ccc get gag ctg ggt aaa get tta ggc get ttt 
Asp Ala Ala Gly Arg Pro Ala Glu Leu Gly Lys Ala Leu Gly Ala Phe 
630 635 640 645 

cga cgc teg acc etc acc gat cca tec age tec ggc ttg gaa ggc tgg 
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Arg Arg Ser Thr Leu Thr Asp Pro Ser Ser Ser Gly Leu Glu Gly Trp 
650 655 660 

gcg cac gac aac ctg ate gec ttt tta cag gag cag gaa gaa tec acc 
Ala His Asp Asn Leu He Ala Phe Leu Gin Glu Gin Glu Glu Ser Thr 
665 670 675 

ggt gtg ttg ccg gat gag aag acg ttg gtg ttg gag cgt ttc aaa gat 
Gly Val Leu Pro Asp Glu Lys Thr Leu Val Leu Glu Arg Phe Lys Asp 
680 685 690 

gaa eta ggc gac tgg cgc att gtc ctg cac act cct tat gga cga gga 
Glu Leu Gly Asp Trp Arg He Val Leu His Thr Pro Tyr Gly Arg Gly 
695 700 705 

gta aac gca gca tgg get ttg gee gtc ggg gcg aaa ate get gaa gag 
Val Asn Ala Ala Trp Ala Leu Ala Val Gly Ala Lys He Ala Glu Glu 
710 715 720 725 

acc ggc atg gat gcg caa gec gtg gca ggt gat gat ggc att gtg ctt 
Thr Gly Met Asp Ala Gin Ala Val Ala Gly Asp Asp Gly He Val Leu 
730 735 740 

egg ttg ccg gaa ggg gat gaa gat ccc age gca gcg ttg ttt atg ttt 
Arg Leu Pro Glu Gly Asp Glu Asp Pro Ser Ala Ala Leu Phe Met Phe 
745 750 755 

gag gcg gaa gag ate gaa acg eta gtg aca gag cag gtg ggt aac tct 
Glu Ala Glu Glu He Glu Thr Leu Val Thr Glu Gin Val Gly Asn Ser 
760 765 770 

gcg ctg ttt gec age agg ttc cgt gaa tgc gec gcg agg gec eta ttg 
Ala Leu Phe Ala Ser Arg Phe Arg Glu Cys Ala Ala Arg Ala Leu Leu 
775 780 785 

ctg ccg aga cga aac ccc ggc aag cgc gca ccg ctg tgg cag caa cga 
Leu Pro Arg Arg Asn Pro Gly Lys Arg Ala Pro Leu Trp Gin Gin Arg 
790 795 800 805 

caa cga gca gca cag ctt ctt gat gtg gec aga aag tac ccg agt ttc 
Gin Arg Ala Ala Gin Leu Leu Asp Val Ala Arg Lys Tyr Pro Ser Phe 
810 815 820 

ccg ate att ttg gaa aca gtg cgc gaa tgt ctt caa gat gtt tac gat 
Pro He He Leu Glu Thr Val Arg Glu Cys Leu Gin Asp Val Tyr Asp 
825 830 835 

ctg ccc get ctg aag aat etc att gag gat eta cag ctg egg aag gta 
Leu Pro Ala Leu Lys Asn Leu He Glu Asp Leu Gin Leu Arg Lys Val 
840 845 850 

aga ate gcg gaa gtc acc acc cag cag ccc agt cct ttt gec tec gca 
Arg He Ala Glu Val Thr Thr Gin Gin Pro Ser Pro Phe Ala Ser Ala 
855 860 865 

ttg ctg ttc aat tac acc ggt gca ttc atg tac gaa ggc gac age ccg 
Leu Leu Phe Asn Tyr Thr Gly Ala Phe Met Tyr Glu Gly Asp Ser Pro 
870 875 880 885 

etc gca gag aaa cgt gec gca gcg ttg gec ctg gat ccg gca ctg ttg 
Leu Ala Glu Lys Arg Ala Ala Ala Leu Ala Leu Asp Pro Ala Leu Leu 
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gcg aaa ttg ctg ggt gag gtg gag ctt cga caa tta ctg gat ccc gac 28bl 
Ala Lys Leu Leu Gly Glu Val Glu Leu Arg Gin Leu Leu Asp Pro Asp 
905 910 915 

ate ate gca gaa gtg cac caa caa ttg cgc agg caa ggc gat cgt gcg 2899 
He He Ala Glu Val His Gin Gin Leu Arg Arg Gin Gly Asp Arg Ala 
920 925 930 

gcg aga aac aat gaa gaa etc gca gat tct ttg agg att tta gga ccg 2947 
Ala Arg Asn Asn Glu Glu Leu Ala Asp Ser Leu Arg He Leu Gly Pro 
935 940 945 

att cct ttg gat gaa ttg ggc gaa cac ate acc ttt gaa aac cca gac 2995 
He Pro Leu Asp Glu Leu Gly Glu His He Thr Phe Glu Asn Pro Asp 
950 955 960 965 

ctg gag gat cga gca atg act gtt egg ate aac ggt egg gaa cat tta 3043 
Leu Glu Asp Arg Ala Met Thr Val Arg He Asn Gly Arg Glu Hxs Leu 
970 975 980 

gcg cag gtc ttg gat gca cct ttg ctt cga gat gec tta ggt gtt ccc 3091 
Ala Gin Val Leu Asp Ala Pro Leu Leu Arg Asp Ala Leu Gly Val Pro 
985 990 995 

gta ccg cct ggt gtg cct gcg cag gta gaa acc att acg gat gcg ttg 313 9 
Val Pro Pro Gly Val Pro Ala Gin Val Glu Thr He Thr Asp Ala Leu 
1000 1005 1010 

gaa cag tta gtc aac agg tgg gtt cgt acc aga ggg cca ttt act gcg 3187 
Glu Gin Leu Val Asn Arg Trp Val Arg Thr Arg Gly Pro Phe Thr Ala 
1015 1020 1025 

aat gat ttg gca gaa gee ttt gga ctg ggc ate gee acg gcg ate acc 3235 
Asn Asp Leu Ala Glu Ala Phe Gly Leu Gly He Ala Thr Ala He Thr 
1030 1035 1040 1045 

gee ctt caa age gca cct gtg att gaa ggc cgc tac cga caa ggc gtg 3283 
Ala Leu Gin Ser Ala Pro Val He Glu Gly Arg Tyr Arg Gin Gly Val 
1050 1055 1060 

gac gtg cag gaa tac tgt gcg aca gaa gtg ttg teg ate ata agg cga 3331 
Asp Val Gin Glu Tyr Cys Ala Thr Glu Val Leu Ser He He Arg Arg 
1065 1070 1075 

cgc age etc gca gca gcg agg aaa caa acc agg ccg gta teg caa tea 3379 
Arg Ser Leu Ala Ala Ala Arg Lys Gin Thr Arg Pro Val Ser Gin Ser 
1080 1085 1090 

gec ttt gcg cga ttc ctg ctt gat tgg caa cag ate gca ccg gtg ggc 3427 
Ala Phe Ala Arg Phe Leu Leu Asp Trp Gin Gin He Ala Pro Val Gly 
1095 1100 1105 

gee aca cct gaa ctt cga ggc gtt gat ggc acc tac aca gtc att gaa 3475 
Ala Thr Pro Glu Leu Arg Gly Val Asp Gly Thr Tyr Thr Val He Glu 
1110 1H5 H20 H25 

caa etc gec ggt gta cgt ctt ccc gec agt gcg tgg gaa gat etc gtg 3523 
Gin Leu Ala Gly Val Arg Leu Pro Ala Ser Ala Trp Glu Asp Leu Val 
1130 1135 1140 
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ttg ccg cgc egg gtt gec gac tat tea ccg ate cat etc gat gag ctg 3 571 
Leu Pro Arg Arg Val Ala Asp Tyr Ser Pro He His Leu Asp Glu Leu 
L145 1150 I 155 

acc tec aat ggg gaa gtc etc ate gtg gga gcg ggc caa gee gga age 3 619 
Thr Ser Asn Gly Glu Val Leu He Val Gly Ala Gly Gin Ala Gly Ser 
1160 H65 II 70 

cgc gat ccg tgg att age ttg ctg ccc gtg gat tat gcg gcg cag ttg 3 6 67 
Arg Asp Pro Trp He Ser Leu Leu Pro Val Asp Tyr Ala Ala Gin Leu 
1175 1180 1185 

gtg ggg gag gcg teg aca age atg age cca ttg cag gac gec gtg ctt 3715 
Val Gly Glu Ala Ser Thr Ser Met Ser Pro Leu Gin Asp Ala Val Leu 
1190 H95 1200 1205 

gac cag ctg cgt gcg gga ggc gee ttc ctg ttt tct gac att etc gaa 3763 
Asp Gin Leu Arg Ala Gly Gly Ala Phe Leu Phe Ser Asp He Leu Glu 
1210 1215 1220 

gag aat ttc ggc tac acc aca gee cag ctg caa gaa gcg atg tgg ggg 3811 
Glu Asn Phe Gly Tyr Thr Thr Ala Gin Leu Gin Glu Ala Met Trp Gly 
1225 1230 1235 

ctg gtg gaa gca ggc ctg gtc age cct gat age ttc gcg ccg ate cgc 3859 
Leu Val Glu Ala Gly Leu Val Ser Pro Asp Ser Phe Ala Pro He Arg 
1240 1245 1250 

gcg cgc eta gcg teg gga acc acg gcg cat egg gcg aaa cgt cga cca 3907 
Ala Arg Leu Ala Ser Gly Thr Thr Ala His Arg Ala Lys Arg Arg Pro 
1255 1260 1265 

gcg aga tec egg ctg cgc acc cgc acc age ttc gcg age gac gtg ccc 3 95 5 
Ala Arg Ser Arg Leu Arg Thr Arg Thr Ser Phe Ala Ser Asp Val Pro 
1270 1275 1280 1285 

cca gac atg cgc gga cga tgg acg ctg tec gtg caa ccc gec gac gec 4003 
Pro Asp Met Arg Gly Arg Trp Thr Leu Ser Val Gin Pro Ala Asp Ala 
12 90 1295 1300 

acc age cgc tec gtc gca cac ggc gaa ggc tgg etc gac cgc tac ggc 4051 
Thr Ser Arg Ser Val Ala His Gly Glu Gly Trp Leu Asp Arg Tyr Gly 
1305 1310 1315 

gtg etc acc cgc ggg age gtc gtc gec gaa gac ate gtc gga ggc ttc 40 9 9 
Val Leu Thr Arg Gly Ser Val Val Ala Glu Asp He Val Gly Gly Phe 
1320 1325 1330 

gee ctg gec tac aaa gtg etc tec ggc ttc gaa gaa age ggc aaa gcg 4147 
Ala Leu Ala Tyr Lys Val Leu Ser Gly Phe Glu Glu Ser Gly Lys Ala 
1335 1340 1345 

atg cgc ggc tac ttc ate gaa ggg etc ggc gec gcg caa ttc tec acg 4195 
Met Arg Gly Tyr Phe He Glu Gly Leu Gly Ala Ala Gin Phe Ser Thr 
1350 1355 1360 1365 

ccc gec ate ate gac cgc etc cgc ggc cac gac gat tec ccc gac gtc 4243 
Pro Ala He He Asp Arg Leu Arg Gly His Asp Asp Ser Pro Asp Val 
1370 1375 1380 
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gaa ggc tgg ccc tec ggc gec acc gac cca gac gtc tac etc ata gee 4291 
Glu Gly Trp Pro Ser Gly Ala Thr Asp Pro Asp Val Tyr Leu lie Ala 
1385 1390 1395 

gee gee gac ccc gea aae ecc tae ggc gec gca ctt ccc tgg cet gag 4339 
Ala Ala Asp Pro Ala Asn Pro Tyr Gly Ala Ala Leu Pro Trp Pro Glu 
1400 1405 1410 

ccc agc cgc gcc gee gga get atg gtc gtg ctt tgc gac gga 4387 
Gin Gly Pro Ser Arg Ala Ala Gly Ala Met Val Val Leu Cys Asp Gly 
1415 1420 1425 

etc etc etc gcc cac etc acc cgc ggc ggg cgc acc etc acc gtg ttc 4435 
Leu Leu Leu Ala His Leu Thr Arg Gly Gly Arg Thr Leu Thr Val Phe 
1430 1435 1440 1445 

tec gac aat ate ccc aaa ate gcg aca gcc eta ate aca tac gaa agg 4483 
Ser Asp Asn He Pro Lys lie Ala Thr Ala Leu He Thr Tyr Glu Arg 
1450 1455 1460 

etc acg gta gaa aaa ate aac gge gae aac gtc ttc gac tec cca etc 4531 
Leu Thr Val Glu Lys He Asn Gly Asp Asn Val Phe Asp Ser Pro Leu 
1465 1470 1475 

ctg gaa caa ttc cgc aaa cac ggc gcc acc ate acc ccg aag gga atg 4579 
Leu Glu Gin Phe Arg Lys His Gly Ala Thr He Thr Pro Lys Gly Met 
1480 1485 1490 

cga ttt cga cca cca gtg gca egg gaa acc ccc tea gat acg ctt ccc 4627 
Arg Phe Arg Pro Pro Val Ala Arg Glu Thr Pro Ser Asp Thr Leu Pro 
1495 1500 1505 

acc agg act ttt cgt gga ggc ttc gga egg cgc taacctgatg acatgecaga 4680 
Thr Arg Thr Phe Arg Gly Gly Phe Gly Arg Arg 
1510 1515 1520 

4683 



<210> 96 
<211> 1520 
<212> PRT 

<213> Corynebacterium glutamic™ 



<400> 96 

Met Ala Lys Ser He Leu Ser Arg 
1 5 

Phe Arg Asp Val Phe Ala Ser Pro 
20 

Glu Ala Val Ser Lys Gly Lys Asn 
35 40 

Ser Gly Lys Thr Leu Ala Ala Phe 
50 55 

Glu Gin Thr Gly Gin Gin Val Leu 
65 70 

Arg Gly Gly Lys Val Lys Val Leu 



Phe Arg Pro Gin Val Ala Glu Trp 
10 15 

Thr Pro Val Gin Glu Gly Thr Trp 
25 30 

Ala Leu Val Val Ala Pro Thr Gly 
45 

Leu Trp Ala Leu Asp Ser Leu Thr 
60 

Asp Thr Gly Thr Pro Val Pro Val 
75 80 

Tyr lie Ser Pro Leu Lys Ala Leu 
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Gly Val Asp Val Glu Asn Asn Leu Arg Ala Pro Leu Thr Gly He Ala 
100 105 110 

Arg Thr Ala Ser Arg Met Gly Leu Asp Val Pro Asn lie Thr Val Ala 
115 120 125 

Val Arg Ser Gly Asp Thr Pro Ser Ala Glu Arg Ala Arg Gin Val Arg 
130 135 I 40 

Lys Pro Ala His He Leu He Thr Thr Pro Glu Ser Ala Tyr Leu Met 
1^5 150 155 160 

Leu Thr Ser Lys Ala Gly Ala Thr Leu Ser Asp Val Asp Val Val He 
165 170 175 

He Asp Glu He His Ala Met Ala Gly Thr Lys Arg Gly Val His Leu 
180 185 190 

Ala Leu Thr Leu Glu Arg Leu Glu Lys Leu Val Gly Arg Pro Val Gin 
195 200 205 

Ara val Gly Leu Ser Ala Thr Val Arg Pro Leu Glu Thr Val Ala Gly 
210 215 220 

Phe Leu Gly Gly Gly Arg Pro Val Glu He Val Ala Pro Pro Ala Glu 
225 230 235 240 

Lys Lys Trp Asp Leu Thr Val Thr Val Pro Val Glu Asp Met Ser Asp 
245 250 255 

Leu Pro Val Gin Glu Pro Gly Ser Thr He Gly Glu Leu Val Met Asp 
260 265 270 

Asp Pro Leu Gly He Thr Gly Glu Ser Ala Leu Pro Thr Gin Gly Ser 
275 280 285 

He Trp Pro His He Glu Gin Gin Val Tyr Asn Gin Val Met Ser Ala 
290 295 300 

Lys Ser Thr He Val Phe Val Asn Ser Arg Arg Ser Ala Glu Arg Leu 
305 310 315 320 

Thr Ser Arg Leu Asn Glu He Trp Ala Met Glu His Asp Pro Glu Ser 
325 330 335 

Leu Ser Pro Gin Leu Arg Arg Asp Pro Ala Gin He Met Ser Ser Ala 
340 345 350 

Asp Val Ala Gly Lys Ala Pro Gin Val He Ala Arg Ala His His Gly 
355 360 365 

Ser Val Ser Lys Asp Glu Arg Ala Thr Thr Glu Thr Met Leu Lys Glu 
370 375 380 

Gly Arg Leu Arg Ala Val He Ser Thr Ser Ser Leu Glu Leu Gly He 
385 390 395 400 

Asp Met Gly Ala Val Asp Leu Val He Gin Val Glu Ser Pro Pro Ser 
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Val Ala Ser Gly Leu Gin Arg Val Gly Arg Ala Gly His Thr Val Gly 
420 425 430 

Ala Thr Ser He Gly Ser Phe Tyr Pro Lys His Arg Ser Asp Leu Val 
435 440 445 

Gin Thr Ala Val Thr Val Gin Arg Met Lys Glu Gly Leu He Glu Glu 
450 455 460 

He His Val Pro Lys Asn Ala Leu Asp Val Leu Ala Gin Gin Thr Val 
465 470 475 480 

Ala Ala Val Ser He Lys Asp Val Gin Val Asp Glu Trp Tyr Glu Thr 
485 490 495 

He Arg Lys Ala Tyr Pro Tyr Arg Asp Leu Ala Arg Glu Val Phe Asp 
500 505 510 

Ser Val He Asp Leu Val Ser Gly Val Tyr Pro Ser Thr Asp Phe Ala 
515 520 525 

Glu Leu Lys Pro Arg Val Val Tyr Asp Arg Val Ser Gly Val Leu Glu 
530 535 540 

Gly Arg Pro Gly Ser Gin Arg Val Ala Val Thr Ser Gly Gly Thr He 
545 550 555 560 

Pro Asp Arg Gly Met Phe Gly Val Phe Leu Val Gly Asp Gly Pro Arg 
565 570 575 

Arg Val Gly Glu Leu Asp Glu Glu Met Val Tyr Glu Ser Arg Val Gly 
580 585 590 

Asp Val Phe Thr Leu Gly Ala Ser Ser Trp Arg He Glu Glu He Thr 
595 600 605 

Arg Asp Gin Val Leu Val Thr Pro Ala Pro Gly His Thr Gly Arg Leu 
610 615 620 

Pro Phe Trp Thr Gly Asp Ala Ala Gly Arg Pro Ala Glu Leu Gly Lys 
625 630 635 640 

Ala Leu Gly Ala Phe Arg Arg Ser Thr Leu Thr Asp Pro Ser Ser Ser 
645 650 655 

Gly Leu Glu Gly Trp Ala His Asp Asn Leu He Ala Phe Leu Gin Glu 
660 665 670 

Gin Glu Glu Ser Thr Gly Val Leu Pro Asp Glu Lys Thr Leu Val Leu 
675 680 685 

Glu Arg Phe Lys Asp Glu Leu Gly Asp Trp Arg He Val Leu His Thr 
690 695 700 

Pro Tyr Gly Arg Gly Val Asn Ala Ala Trp Ala Leu Ala Val Gly Ala 
705 710 715 720 

Lys He Ala Glu Glu Thr Gly Met Asp Ala Gin Ala Val Ala Gly Asp 
725 730 735 
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Asp Gly He Val Leu Arg Leu Pro Glu Gly Asp Glu Asp Pro Ser Ala 
740 745 750 

Ala Leu Phe Met Phe Glu Ala Glu Glu He Glu Thr Leu Val Thr Glu 
755 760 765 

Gin Val Gly Asn Ser Ala Leu Phe Ala Ser Arg Phe Arg Glu Cys Ala 
770 775 780 

Ala Arg Ala Leu Leu Leu Pro Arg Arg Asn Pro Gly Lys Arg Ala Pro 
785 790 795 800 



Leu 



Trp Gin Gin Arg Gin Arg Ala Ala Gin Leu Leu Asp Val Ala Arg 



Lys Tyr Pro Ser Phe Pro He He Leu Glu Thr Val Arg Glu Cys Leu 
820 825 830 

Gin Asp Val Tyr Asp Leu Pro Ala Leu Lys Asn Leu He Glu Asp Leu 
835 840 845 

Gin Leu Arg Lys Val Arg He Ala Glu Val Thr Thr Gin Gin Pro Ser 
850 855 860 

Pro Phe Ala Ser Ala Leu Leu Phe Asn Tyr Thr Gly Ala Phe Met Tyr 
865 870 875 880 

Glu Gly Asp Ser Pro Leu Ala Glu Lys Arg Ala Ala Ala Leu Ala Leu 
885 890 895 

Asp Pro Ala Leu Leu Ala Lys Leu Leu Gly Glu Val Glu Leu Arg Gin 
900 905 910 

Leu Leu Asp Pro Asp He He Ala Glu Val His Gin Gin Leu Arg Arg 
915 920 9 25 

Gin Gly Asp Arg Ala Ala Arg Asn Asn Glu Glu Leu Ala Asp Ser Leu 
930 935 940 



Arg He Leu Gly Pro He Pr 
945 950 



Leu Asp Glu Leu Gly Glu His He Thr 
955 960 



Phe Glu Asn Pro Asp Leu Glu Asp Arg 



Ala Met Thr Val Arg He Asn 
970 975 



Gly Arg Glu His Leu Ala Gin Val Leu Asp Ala Pro Leu Leu Arg Asp 
980 985 990 

Ala Leu Gly Val Pro Val Pro Pro Gly Val Pro Ala Gin Val Glu Thr 
995 1000 1005 

lie Thr Asp Ala Leu Glu Gin Leu Val Asn Arg Trp Val Arg Thr Arg 
1010 1015 1020 

Gly Pro Phe Thr Ala Asn Asp Leu Ala Glu Ala Phe Gly Leu Gly He 
1025 1030 1035 1040 

Ala Thr Ala He Thr Ala Leu Gin Ser Ala Pro Val He Glu Gly Arg 
10 45 1050 1055 



Tyr Arg Gin Gly Val Asp 



1 Asp Val Gin Glu Tyr Cys Ala Thr Glu Val Leu 
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Ser lie He Arg Arg Arg Ser Leu Ala Ala Ala Arg Lys Gin Thr Arg 
1075 1080 1085 

Pro Val Ser Gin Ser Ala Phe Ala Arg Phe Leu Leu Asp Trp Gin Gin 
10 90 1095 1100 

He Ala Pro Val Gly Ala Thr Pro Glu Leu Arg Gly Val Asp Gly Thr 
1105 1H0 1H5 1120 

Tyr Thr Val He Glu Gin Leu Ala Gly Val Arg Leu Pro Ala Ser Ala 
- 1125 H30 H35 

Trp Glu Asp Leu Val Leu Pro Arg Arg Val Ala Asp Tyr Ser Pro He 
H40 1145 H50 

His Leu Asp Glu Leu Thr Ser Asn Gly Glu Val Leu He Val Gly Ala 
1155 1160 1165 

Gly Gin Ala Gly Ser Arg Asp Pro Trp He Ser Leu Leu Pro Val Asp 
1170 1175 1180 

Tyr Ala Ala Gin Leu Val Gly Glu Ala Ser Thr Ser Met Ser Pro Leu 
ll 85 H90 H95 1200 

Gin Asp Ala Val Leu Asp Gin Leu Arg Ala Gly Gly Ala Phe Leu Phe 
1205 1210 1215 

Ser Asp He Leu Glu Glu Asn Phe Gly Tyr Thr Thr Ala Gin Leu Gin 
1220 1225 1230 

Glu Ala Met Trp Gly Leu Val Glu Ala Gly Leu Val Ser Pro Asp Ser 
1235 1240 1245 

Phe Ala Pro He Arg Ala Arg Leu Ala Ser Gly Thr Thr Ala His Arg 
1250 1255 1260 

Ala Lys Arg Arg Pro Ala Arg Ser Arg Leu Arg Thr Arg Thr Ser Phe 
1265 1270 1275 1280 

Ala Ser Asp Val Pro Pro Asp Met Arg Gly Arg Trp Thr Leu Ser Val 
1285 1290 1295 

Gin Pro Ala Asp Ala Thr Ser Arg Ser Val Ala His Gly Glu Gly Trp 
1300 1305 1310 

Leu Asp Arg Tyr Gly Val Leu Thr Arg Gly Ser Val Val Ala Glu Asp 
1315 1320 1325 

He Val Gly Gly Phe Ala .Leu Ala Tyr Lys Val Leu Ser Gly Phe Glu 
1330 1335 1340 

Glu Ser Gly Lys Ala Met Arg Gly Tyr Phe He Glu Gly Leu Gly Ala 
1345 1350 1355 1360 

Ala Gin Phe Ser Thr Pro Ala He He Asp Arg Leu Arg Gly His Asp 
1365 1370 1375 

Asp Ser Pro Asp Val Glu Gly Trp Pro Ser Gly Ala Thr Asp Pro Asp 
1380 1385 1390 
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Val Tyr Leu He Ala Ala Ala Asp Pro Ala Asn Pro Tyr Gly Ala Ala 
L395 1400 1405 

Leu Pro Trp Pro Glu Gin Gly Pro Ser Arg Ala Ala Gly Ala Met Val 
1410 1415 1420 

Val Leu Cys Asp Gly Leu Leu Leu Ala His Leu Thr Arg Gly Gly Arg 
1425 1430 1435 J-^ u 

Thr Leu Thr Val Phe Ser Asp Asn He Pro Lys He Ala Thr Ala Leu 
14 45 1450 1455 

He Thr Tyr Glu Arg Leu Thr Val Glu Lys He Asn Gly Asp Asn Val 
1460 1465 1470 

Phe Asp Ser Pro Leu Leu Glu Gin Phe Arg Lys His Gly Ala Thr He 
1475 1480 1485 



Thr 



Pro Lys Gly Met Arg Phe Arg Pro Pro Val Ala Arg Glu Thr Pro 

1500 



1495 



Ser Asp Thr Leu Pro Thr Arg Thr Phe Arg Gly Gly Phe Gly Arg Arg 
1505 1510 1515 I 5 



<210> 97 
<211> 6423 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (6400) 
<223> RXN02357 



tatacctttg aatatccttt ccgggtgttg gatcgtgaag ctgatctgcg tgctgcatat 60 

atg tec tea etc att 115 
Met Ser Ser Leu He 



cct gtc cat gcg get ggc age att caa gaa ggc ate acc gaa tat ttg 
Pro Val His Ala Ala Gly Ser He Gin Glu Gly He Thr Glu Tyr Leu 
10 15 20 

acc acc agt ttt tec ctt gcg gat aag caa gtg gec acc gag etc aag 
Thr Thr Ser Phe Ser Leu Ala Asp Lys Gin Val Ala Thr Glu Leu Lys 
25 30 35 

egg ttc ttg ggc cac ggt gat tec ggc atg ttc cac ggg cct tat gtg 
aa _. _ _ ^-i., „„„ <-„^. r*i^r Mnt- ohe H-is Gly Pro Tyr Val 



Cgg ttC ttg yyc i~ci<~ yy^ yui, t-^-v- ya- => 

Arg Phe Leu Gly His Gly Asp Ser Gly Met Phe H 
45 



cgt gca cgt ttg ccc tat get cag gca cag gaa tgg gaa aat gtg ctg 
Arg Ala Arg Leu Pro Tyr Ala Gin Ala Gin Glu Trp Glu Asn Val Leu 
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agt tgg tta cct gag aac ttt gtg ccc tat cac cat caa aaa gcg gcg 

Ser Trp Leu Pro Glu Asn Phe Val Pro Tyr His His Gin Lys Ala Ala 

70 75 80 85 

ttt cag egg ctg agt tec etc gat aac cga ggt aaa gat cgc cgc ccc 

Phe Gin Arg Leu Ser Ser Leu Asp Asn Arg Gly Lys Asp Arg Arg Pro 



403 



499 



691 



gat ccc acc ttg gtg gta act gga acg ggt tec ggt aag acg gaa tct 451 
Asp Pro Thr Leu Val Val Thr Gly Thr Gly Ser Gly Lys Thr Glu Ser 
105 HO 115 

ttc etc tac ccg att ctg gat cat gee ctg cgc ctg egg aaa cgt ggc 
Phe Leu Tyr Pro He Leu Asp His Ala Leu Arg Leu Arg Lys Arg Gly 
120 125 130 

caa caa ggc ate aag gcg ctg ttg ctt tat ccc atg aac gec ttg gec 547 
Gin Gin Gly He Lys Ala Leu Leu Leu Tyr Pro Met Asn Ala Leu Ala 
135 140 145 

aat gac cag gca gat cgt ttg gcg egg etc att cac aat aac cca gca 595 
Asn Asp Gin Ala Asp Arg Leu Ala Arg Leu He His Asn Asn Pro Ala 
150 155 160 165 

ctt aaa ggt gtt acc gec ggt att tat acc ggt gaa gec aag ggc aat 643 
Leu Lys Gly Val Thr Ala Gly He Tyr Thr Gly Glu Ala Lys Gly Asn 
170 175 180 

cgc acg cag atg ggc gaa agg gag ctt att aat gat ccc caa gee atg 
Arg Thr Gin Met Gly Glu Arg Glu Leu He Asn Asp Pro Gin Ala Met 
185 190 195 

egg gtt agt ccc cca gat att ttg etc acc aac tac aaa atg ttg gat 
Arg Val Ser Pro Pro Asp He Leu Leu Thr Asn Tyr Lys Met Leu Asp 
200 205 210 

cag etc ttg ctg cgc age gtc gac cgc gaa atg tgg caa aaa tec gee 
Gin Leu Leu Leu Arg Ser Val Asp Arg Glu Met Trp Gin Lys Ser Ala 
215 220 225 

acc tct ttg cag tat tta gta ctt gat gag ttc cac act tat gac ggt 
Thr Ser Leu Gin Tyr Leu Val Leu Asp Glu Phe His Thr Tyr Asp Gly 
230 235 240 245 

get caa ggt aca gat gtg gcg ttg ttg ttg egg cgt ttg ggg etc atg 
Ala Gin Gly Thr Asp Val Ala Leu Leu Leu Arg Arg Leu Gly Leu Met 
250 255 260 

ctg aaa tec cag cag cct get aat ttt ttg gat gat agt gee atg cac 
Leu Lys Ser Gin Gin Pro Ala Asn Phe Leu Asp Asp Ser Ala Met His 
265 270 275 

egg cca ttg ggc att att acg cca gtg get acc tea gca acc ttg ggt 
Arg Pro Leu Gly He He Thr Pro Val Ala Thr Ser Ala Thr Leu Gly 
280 285 290 

tct ggt gat tec ggc tec ccc atg ttg gat ttt get tac acc att ttt 
Ser Gly Asp Ser Gly Ser Pro Met Leu Asp Phe Ala Tyr Thr He Phe 
295 300 305 



931 



1027 
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ggt gag cgt ttt cca get gat gec ate gtc ggg gaa act cgc ctg gag 1 
Gly Glu Arg Phe Pro Ala Asp Ala He Val Gly Glu Thr Arg Leu Glu 
310 315 320 325 

ctg gat caa tgg cgc gca gaa att gec cag aat ttt ggt gec cca gca 3 
Leu Asp Gin Trp Arg Ala Glu He Ala Gin Asn Phe Gly Ala Pro Ala 
330 335 340 

gtt age gag ccc cgt gag eta ccc act gtg gaa gat att gag gtg gtt 
Val Ser Glu Pro Arg Glu Leu Pro Thr Val Glu Asp He Glu Val Val 
345 350 355 

tta gat acc ate gec aca get caa cat gag gac gat tat gca cag etc 
Leu Asp Thr He Ala Thr Ala Gin His Glu Asp Asp Tyr Ala Gin Leu 
360 365 370 

tgc ttc cgc gtt ttt tgt gag aaa gtg tgg ctg tgt gag get gat ctg 
Cys Phe Arg Val Phe Cys Glu Lys Val Trp Leu Cys Glu Ala Asp Leu 
375 380 385 

cac gca gcg ate agt get tat gcg get cat gat tta act get gcg att 
His Ala Ala He Ser Ala Tyr Ala Ala His Asp Leu Thr Ala Ala He 
390 395 400 405 

ttg cag cat get get gat tec acc ccg ctt age agg cgt gat caa gat 
Leu Gin His Ala Ala Asp Ser Thr Pro Leu Ser Arg Arg Asp Gin Asp 
410 415 420 

gag gtc act gec ctt ccg gag ctg gta ttg ggg get acc gee cgc ate 
Glu Val Thr Ala Leu Pro Glu Leu Val Leu Gly Ala Thr Ala Arg He 
425 430 435 

tta ggt gag gtt aaa get gcg gaa ttt ate age cat gca ctg get gec 
Leu Gly Glu Val Lys Ala Ala Glu Phe He Ser His Ala Leu Ala Ala 
440 445 450 

atg gca ttt gtg cgc gcg gaa tac ggc aaa gtt gee gec tgg ggt gee 
Met Ala Phe Val Arg Ala Glu Tyr Gly Lys Val Ala Ala Trp Gly Ala 
455 460 465 

aag cgc eta cct ggc gtc gaa acg cat ctt tgg gtg cgc gag gtc tec 
Lys Arg Leu Pro Gly Val Glu Thr His Leu Trp Val Arg Glu Val Ser 
470 475 480 485 

cgc att gac cgc gee ctg ggg gtt ggg gat gaa caa tec atg ttt cgc 
Arg He Asp Arg Ala Leu Gly Val Gly Asp Glu Gin Ser Met Phe Arg 
490 495 500 

tgg tec gat gat ggc ccg gca gaa gat gec aat acc caa caa tgg ttg 
Trp Ser Asp Asp Gly Pro Ala Glu Asp Ala Asn Thr Gin Gin Trp Leu 
505 510 515 

ccg gcg tgt tat tgc cgc agt tgt ggc cgt tec ggc tgg atg gtc age 
Pro Ala Cys Tyr Cys Arg Ser Cys Gly Arg Ser Gly Trp Met Val Ser 
520 525 530 

ctg gaa caa ggc acc aat ate ccg gtg ttg gaa gaa caa aaa att cgc 
Leu Glu Gin Gly Thr Asn He Pro Val Leu Glu Glu Gin Lys He Arg 
535 540 545 



etc aac tec ttt gaa caa 



cat aaa caa aga gcg ctt ct 
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Leu Asn Ser Phe Glu Gin Pro His Lys Gin Arg Ala Leu Leu Asp Ala 
550 555 560 565 

acc tct gag cag cgc gca gcc att gag cag ggg cgc age gtt get ggg 
Thr Ser Glu Gin Arg Ala Ala He Glu Gin Gly Arg Ser Val Ala Gly 
570 575 580 

ccg cga gga gtt gat ggc acc tea gca gtg ctg tgg ttc cat age gee 
Pro Arg Gly Val Asp Gly Thr Ser Ala Val Leu Trp Phe His Ser Ala 
585 590 595 

age aat gaa etc age acg cgc caa ccc age cca gaa gaa gaa caa tea 
Ser Asn Glu Leu Ser Thr Arg Gin Pro Ser Pro Glu Glu Glu Gin Ser 
600 605 610 

ggt tct tct ate gca gtg etc acc cac ttt ggc cct gag gca gac gat 
Gly Ser Ser He Ala Val Leu Thr His Phe Gly Pro Glu Ala Asp Asp 
615 620 625 

etc tec gcc aaa cag acc tgc cct tec tgt ggt gat gtt gat tec ate 
Leu Ser Ala Lys Gin Thr Cys Pro Ser Cys Gly Asp Val Asp Ser lie 
630 635 640 645 

cgt tat ate gga teg gga ate tct acc ctg etc tct gtc tea etc tec 
Arg Tyr He Gly Ser Gly He Ser Thr Leu Leu Ser Val Ser Leu Ser 
650 655 660 

aat ctt ttt ggt atg gcc gat ttg gat age get gag aaa aag acg ctg 
Asn Leu Phe Gly Met Ala Asp Leu Asp Ser Ala Glu Lys Lys Thr Leu 
665 670 675 

gtc ttt gcc gat tec gtg caa gat gcc gcg cac cgc gcc ggg tac gtc 
Val Phe Ala Asp Ser Val Gin Asp Ala Ala His Arg Ala Gly Tyr Val 
680 685 690 

caa gca cgt tec cgc get ttt gcc ctt cgt acc tat acc egg cgc gca 
Gin Ala Arg Ser Arg Ala Phe Ala Leu Arg Thr Tyr Thr Arg Arg Ala 
695 700 705 

gtg ggt gat aat gaa gtc acc ttg cca tea ate tec egg gcg ctg atg 
Val Gly Asp Asn Glu Val Thr Leu Pro Ser He Ser Arg Ala Leu Met 
710 715 720 725 

gat aac gcc acc tct ggg cgc acc cgt tat gag etc eta ccc cct gac 
Asp Asn Ala Thr Ser Gly Arg Thr Arg Tyr Glu Leu Leu Pro Pro Asp 
730 735 740 

ctg acc gat ctt gat att tac aaa cct tat tgg cac ccc gat gcc age 
Leu Thr Asp Leu Asp He Tyr Lys Pro Tyr Trp His Pro Asp Ala Ser 
745 750 755 

aag get gag cgc cgt gag gcc tec cgc aat gtg cat aaa cgt tta agt 
Lys Ala Glu Arg Arg Glu Ala Ser Arg Asn Val His Lys Arg Leu Ser 
760 765 770 

ttt gat etc gcc etc gag ttt gga caa cgc get gat eta ccc cgt tec 
Phe Asp Leu Ala Leu Glu Phe Gly Gin Arg Ala Asp Leu Pro Arg Ser 
775 780 785 

ctt gcg ctg acc ggc get ttg agt get ttt gtg gat ttg ccc aaa ggt 
Leu Ala Leu Thr Gly Ala Leu Ser Ala Phe Val Asp Leu Pro Lys Gly 
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gtt gca ttg tec gcg get gec gaa gca ctt tat gec ate gaa gtt ccc 2563 
Val Ala Leu Ser Ala Ala Ala Glu Ala Leu Tyr Ala He Glu Val Pro 
810 815 820 

ace tta gat att gag gat gag aac ctg cga ctg cgc tgg gtg caa ggt 2 611 
Thr Leu Asp He Glu Asp Glu Asn Leu Arg Leu Arg Trp Val Gin Giy 
825 830 835 

gee ctg gaa ctt ttg cgc gee cgc ggg ggc ate aac cat gag tgg ttt 2 659 
Ala Leu Glu Leu Leu Arg Ala Arg Gly Gly He Asn His Glu Trp Phe 
840 845 850 

ggc gec tac ctg cgc acc gat ggc aac ccc tat atg ctt aac cgc cgc 2707 
Gly Ala Tyr Leu Arg Thr Asp Gly Asn Pro Tyr Met Leu Asn Arg Arg 
855 860 865 

caa gec cgc get gag ggc att ccc ggt ttt gtc cgc ggt ggt gca cct 2755 
Gin Ala Arg Ala Glu Gly He Pro Gly Phe Val Arg Gly Gly Ala Pro 
870 875 880 885 

gaa ttc cca cgt gta ggt tec gca ctt tec gga tec ctg cgt tec age 2803 
Glu Phe Pro Arg Val Gly Ser Ala Leu Ser Gly Ser Leu Arg Ser Ser 
890 895 900 

acc ggc acc acc ccg ctt ggt age ccg cgc gga cgt tat gcg tec tgg 2851 
Thr Gly Thr Thr Pro Leu Gly Ser Pro Arg Gly Arg Tyr Ala Ser Trp 
905 910 915 

acc teg cag gtg ctt ggc ate age acc cac gat gec gec acc gee ate 2899 
Thr Ser Gin Val Leu Gly He Ser Thr His Asp Ala Ala Thr Ala He 
920 925 930 

aca aag ctt ttc gac get tta age aac cgc age att etc tec tea ata 2947 
Thr Lys Leu Phe Asp Ala Leu Ser Asn Arg Ser He Leu Ser Ser He 
935 940 945 

tct acc gac age ggc gga aaa ate tac tgc etc gag gee gaa cgc ate 2995 
Ser Thr Asp Ser Gly Gly Lys He Tyr Cys Leu Glu Ala Glu Arg He 
950 955 960 965 

cgt att ttt age gaa gac cat ccc gaa gtt ctg gaa tgc age gtg tgc 3 043 
Arg He Phe Ser Glu Asp His Pro Glu Val Leu Glu Cys Ser Val Cys 
970 975 980 

cat gec caa act ggt gta act gat cat gtg cgt gac ttc ctt gat ggc 3091 
His Ala Gin Thr Gly Val Thr Asp His Val Arg Asp Phe Leu Asp Gly 
985 990 995 

get ccg tgt ttt age cct agt tgt ggg ggc gtt etc cat ate gag gaa 313 9 
Ala Pro Cys Phe Ser Pro Ser Cys Gly Gly Val Leu His He Glu Glu 
1000 1005 1010 

gta gaa gac aac tac tac cgc agg ctt tat tec gca att gaa ccg cgc 3187 
Val Glu Asp Asn Tyr Tyr Arg Arg Leu Tyr Ser Ala He Glu Pro Arg 
1015 1020 1025 

act gtc att gec cgc gag cac acc age atg etc aag aaa aaa gac cgc 3235 
Thr Val lie Ala Arg Glu His Thr Ser Met Leu Lys Lys Lys Asp Arg 
1030 1035 1040 1045 
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ctc gca etc gaa caa tec ttt aga ggt gga gaa ggc teg gec aaa caa 328. 
Leu Ala Leu Glu Gin Ser Phe Arg Gly Gly Glu Gly Ser Ala Lys Gin 
1050 1055 1060 

tec ccc gat gcg ccc aat gtg ttg gta get acg cca acg ctg gaa atg 333: 
Ser Pro Asp Ala Pro Asn Val Leu Val Ala Thr Pro Thr Leu Glu Met 
1065 1070 1075 

ggt att gac ate ggc gat etc tec acc gtg atg ctt gcg tct ttg cca 337 
Gly lie Asp lie Gly Asp Leu Ser Thr Val Met Leu Ala Ser Leu Pro 
1080 1085 1090 

aca tea gtg gee agt tat gta cag cgt gtt ggt cgt gec ggg cgc etc 342 
Thr Ser Val Ala Ser Tyr Val Gin Arg Val Gly Arg Ala Gly Arg Leu 
1095 1100 1105 

age gga aac teg ttg gta etc gee gtg gtg cgt ggc cgc ggt gtc aca 347 
Ser Gly Asn Ser Leu Val Leu Ala Val Val Arg Gly Arg Gly Val Thr 
1110 1115 1120 1125 

ttg cct cgt ctt aac caa ccg etc tec atg ate aag gga get att acc 352 
Leu Pro Arg Leu Asn Gin Pro Leu Ser Met lie Lys Gly Ala lie Thr 
1130 1135 1140 

cca cca gtt gcg tat ctt tec gec agt gaa ate ttg cac cgc caa ttc 357 
Pro Pro Val Ala Tyr Leu Ser Ala Ser Glu lie Leu His Arg Gin Phe 
1145 1150 1155 

ttg gca tat gtg ate gac tgc tta gat act cgc gec gaa ctg cca aaa 3 61 
Leu Ala Tyr Val lie Asp Cys Leu Asp Thr Arg Ala Glu Leu Pro Lys 
1160 1165 1170 

etc gaa aca gca att gat gtt ttt gat aat gee gec gga aaa aca cct 366 
Leu Glu Thr Ala He Asp Val Phe Asp Asn Ala Ala Gly Lys Thr Pro 
1175 1180 1185 

ttg gtt gca tta etc aaa gcg cag att cac gca ggc eta gat cct ttg 371 
Leu Val Ala Leu Leu Lys Ala Gin He His Ala Gly Leu Asp Pro Leu 
1190 1195 1200 1205 

ctg gag gaa ttt gta cgc acc etc aac atg caa ate age att gat aat 37C 
Leu Glu Glu Phe Val Arg Thr Leu Asn Met Gin He Ser He Asp Asn 
1210 1215 1220 

att ttc gaa ctg cgc act tgg gca tct gga aat age aca gac tec etc 38: 
He Phe Glu Leu Arg Thr Trp Ala Ser Gly Asn Ser Thr Asp Ser Leu 
1225 1230 1235 

etc gcg ctg ctg gaa acc tec caa aaa gag tgg atg gaa gaa cgc cgc 38! 
Leu Ala Leu Leu Glu Thr Ser Gin Lys Glu Trp Met Glu Glu Arg Arg 
1240 1245 1250 

age ctt acc gcg egg egg gga gaa etc gaa aaa ate ttt gac aaa eta 39 
Ser Leu Thr Ala Arg Arg Gly Glu Leu Glu Lys He Phe Asp Lys Leu 
1255 1260 1265 

gat gcg cgc aat gat gca cat gat gaa gag eta aag gaa gaa aaa cgt 3 9 
Asp Ala Arg Asn Asp Ala His Asp Glu Glu Leu Lys Glu Glu Lys Arg 
1270 1275 1280 1285 



BGI-130CP 



-220- 



aaa acc gca get tec ctt aaa gec gtc aaa ctt caa ate cgt gat eta 
Lys Thr Ala Ala Ser Leu Lys Ala Val Lys Leu Gin He Arg Asp Leu 
1290 1295 1300 



ctt ggt gaa ttc tgg ate get get ttg gag cgt tat ggt etc ctg ccc 
Leu Gly Glu Phe Trp He Ala Ala Leu Glu Arg Tyr Gly Leu Leu Pro 
1305 1310 1315 



aac ttc acc ctg gtt gat gat tec gta gaa ctt aat gtg gcg gtt act 

Asn Phe Thr Leu Val Asp Asp Ser Val Glu Leu Asn Val Ala Val Thr 
1320 1325 1330 

teg ttc aac ccc cag gaa gtg gaa ttt gat acc aag aat cat gec tac 

Ser Phe Asn Pro Gin Glu Val Glu Phe Asp Thr Lys Asn His Ala Tyr 
1335 1340 1345 



teg cgt ggg ate tct gca gcg ctt ttt gag etc get ccc ggt gcg acc 4195 
Ser Arg Gly lie Ser Ala Ala Leu Phe Glu Leu Ala Pro Gly Ala Thr 
1350 1355 1360 1365 



ttt tat gee caa gga att get gee aaa gtt gat tec att gag att ggt 4243 
Phe Tyr Ala Gin Gly He Ala Ala Lys Val Asp Ser He Glu He Gly 
1370 1375 1380 



gaa cat ggc tct gee att gag caa tgg egg ttg tgc ccc gtg tgc teg 4291 
Glu His Gly Ser Ala He Glu Gin Trp Arg Leu Cys Pro Val Cys Ser 
1385 1390 1395 



cac tec gaa ate etc cag ccg ggt gtc tct aca ccg gga teg tgt cct 433 9 
His Ser Glu He Leu Gin Pro Gly Val Ser Thr Pro Gly Ser Cys Pro 
1400 1405 1410 



acc tgt ggc tec ccc gec ttt gec gat aag gga caa ate eta gag gta 4387 
Thr Cys Gly Ser Pro Ala Phe Ala Asp Lys Gly Gin He Leu Glu Val 
1415 1420 1425 



gtg caa atg cgt aag gtt tec tec gca gtg gag aaa act cgc get gec 4435 
Val Gin Met Arg Lys Val Ser Ser Ala Val Glu Lys Thr Arg Ala Ala 
1430 1435 1440 1445 



att age gat gac cgt gaa gat cgc ttt age acc cgc ttt aac cag cac 4483 
He Ser Asp Asp Arg Glu Asp Arg Phe Ser Thr Arg Phe Asn Gin His 
1450 1455 1460 



gtc age ttt gtc gtt cca cca gat ggc cat gga aaa tec tgg tat ttg 4531 
Val Ser Phe Val Val Pro Pro Asp Gly His Gly Lys Ser Trp Tyr Leu 
1465 1470 1475 



aat gat ggt ttt ggc att gag cat ctg ccc aag gtg gaa tta cgc tgg 4579 
Asn Asp Gly Phe Gly He Glu His Leu Pro Lys Val Glu Leu Arg Trp 
1480 1485 1490 



ctg aac tta gga att ggc aat ggc caa aag cgt egg etc ggt ggc ttt 4627 
Leu Asn Leu Gly He Gly Asn Gly Gin Lys Arg Arg Leu Gly Gly Phe 
1495 1500 1505 



gaa gtc acc age cca eta ttt aat gtg tgc cgc cac tgt gga cat tta 4675 
Glu Val Thr Ser Pro Leu Phe Asn Val Cys Arg His Cys Gly His Leu 
1510 1515 1520 1525 



gat tec gag gca gga get aac tea cgc tgg gat cac cga ccc tgg tgc 4723 
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Asp Ser Glu Ala Gly Ala Asn Ser Arg Trp Asp His Arg Pro Trp Cys 
1530 1535 1540 

cca cac cgt tat gag caa aaa gaa gat acc gta tct ttc get ttg ggt 4771 
Pro His Arg Tyr Glu Gin Lys Glu Asp Thr Val Ser Phe Ala Leu Gly 
1545 1550 1555 

cgt act ctt aaa acc caa ggc gtg etc atg ctg ctg ccc gaa tat ttt 4819 
Arg Thr Leu Lys Thr Gin Gly Val Leu Met Leu Leu Pro Glu Tyr Phe 
1560 1565 1570 

ggc agt gaa gec gat tct atg gtg gta acc age etc att get get ate 4867 
Gly Ser Glu Ala Asp Ser Met Val Val Thr Ser Leu lie Ala Ala He 
1575 1580 1585 

aaa tta gga ttt cgt gag gtg ttg ggt ggc gat cct gac cac ctg gat 4915 
Lys Leu Gly Phe Arg Glu Val Leu Gly Gly Asp Pro Asp His Leu Asp 
1590 1595 1600 1605 

gtc acc agt gtg cag gtc ccc cgt act tct ggc gat ggt gca ctt gat 4963 
Val Thr Ser Val Gin Val Pro Arg Thr Ser Gly Asp Gly Ala Leu Asp 
1610 1615 1620 

gec ctt ttg ctg cac gat cag gtt cca gga ggc aca ggt tat ctt aac 5011 
Ala Leu Leu Leu His Asp Gin Val Pro Gly Gly Thr Gly Tyr Leu Asn 
1625 1630 1635 

caa ttt gee gat cct aca aag gtt cct gaa ctt att tec cga get tgg 5059 
Gin Phe Ala Asp Pro Thr Lys Val Pro Glu Leu lie Ser Arg Ala Trp 
1640 1645 1650 

gag egg gtg tct agg tgc caa tgc cag tat gat gaa acg ctg gec tgc 5107 
Glu Arg Val Ser Arg Cys Gin Cys Gin Tyr Asp Glu Thr Leu Ala Cys 
1655 1660 1665 

cca gaa tgt ttg ttg cct tat acc cgc act gac acg etc etc cat act 5155 
Pro Glu Cys Leu Leu Pro Tyr Thr Arg Thr Asp Thr Leu Leu His Thr 
1670 1675 1680 1685 

ttc cgc gca act gca gaa aaa tec ttg cgc gca att ttg etc aat age 5203 
Phe Arg Ala Thr Ala Glu Lys Ser Leu Arg Ala lie Leu Leu Asn Ser 
1690 1695 1700 

teg cgc ccc gaa gaa ate act gac ctt tct gca gta ccg gac tgg act 5251 
Ser Arg Pro Glu Glu He Thr Asp Leu Ser Ala Val Pro Asp Trp Thr 
1705 1710 1715 

ttc ttg gaa aag cgc cca gag aac act ctt ggc tct cag ttg gaa ctg 5299 
Phe Leu Glu Lys Arg Pro Glu Asn Thr Leu Gly Ser Gin Leu Glu Leu 
1720 1725 1730 

cgt ttc cgc gtg atg ctg cga cgc gee tta aaa aat cgc cat gec aaa 5347 
Arg Phe Arg Val Met Leu Arg Arg Ala Leu Lys Asn Arg His Ala Lys 
1735 1740 1745 

ctt gtg gac cgc gtc aac ggc tea aac tct tat gtg gat att gag atg 5395 
Leu Val Asp Arg Val Asn Gly Ser Asn Ser Tyr Val Asp lie Glu Met 
1750 1755 1760 1765 



age tec ggt gtg cgc tgg egg atg age gaa caa gtt gat cgt gga tat 5443 
Ser Ser Gly Val Arg Trp Arg Met Ser Glu Gin Val Asp Arg Gly Tyr 
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aca cgc cct gat ttc tgg ttt gaa ccg etc aac ggc aac tat ccc acc 5491 
Thr Arg Pro Asp Phe Trp Phe Glu Pro Leu Asn Gly Asn Tyr Pro Thr 
1785 1790 1795 

gtg get gtt ttt acc gat ggc get gcg ttc cat ate tct tea get aac 5539 
Val Ala Val Phe Thr Asp Gly Ala Ala Phe His lie Ser Ser Ala Asn 
1800 1805 1810 

tac cgt ctt gat ggc gat att cag aaa egg atg aaa eta gcg etc gat 55 87 
Tyr Arg Leu Asp Gly Asp lie Gin Lys Arg Met Lys Leu Ala Leu Asp 
1815 1820 1825 

cca gac aat att ttg ccg tgg aat ate act age tta gac etc gac cgc 5635 
Pro Asp Asn lie Leu Pro Trp Asn lie Thr Ser Leu Asp Leu Asp Arg 
1830 1835 1840 1845 

ttt agt aat ccc get gca caa ggt gag gaa cca gca tgg ttt age ccc 5683 
Phe Ser Asn Pro Ala Ala Gin Gly Glu Glu Pro Ala Trp Phe Ser Pro 
1850 1855 I860 

ate ggc agg cag etc age aaa gca aat ttg att ctt gat cca caa tea 5731 
lie Gly Arg Gin Leu Ser Lys Ala Asn Leu lie Leu Asp Pro Gin Ser 
1865 1870 1875 

act gca etc ctg gca gca acg cct atg gat caa etc ttg gca ttt tta 5779 
Thr Ala Leu Leu Ala Ala Thr Pro Met Asp Gin Leu Leu Ala Phe Leu 
1880 1885 1890 

gat aat ccc gcg gca tec teg tgg aag gag ttt get cat ate get get 5827 
Asp Asn Pro Ala Ala Ser Ser Trp Lys Glu Phe Ala His He Ala Ala 
1895 1900 1905 

get cac atg ctt ggg cat aat cca caa aaa aat ggc gac gga att gtt 5875 
Ala His Met Leu Gly His Asn Pro Gin Lys Asn Gly Asp Gly He Val 
1910 1915 1920 1925 

ggt acc ttc cgc aat aag att tec ttg egg gec acc atg gtt aat egg 5923 
Gly Thr Phe Arg Asn Lys He Ser Leu Arg Ala Thr Met Val Asn Arg 
1930 1935 1940 

gaa ctg cgc gec cgc caa ttg tgg ctt get ccc acc act cca gaa gag 5971 
Glu Leu Arg Ala Arg Gin Leu Trp Leu Ala Pro Thr Thr Pro Glu Glu 
1945 1950 1955 

ctg gaa gtg gat acc tgg act gee ttc etc aat ttg gee aac etc atg 6019 
Leu Glu Val Asp Thr Trp Thr Ala Phe Leu Asn Leu Ala Asn Leu Met 
1960 1965 1970 

tgg ctg gca ccg gaa tec gta tac gta age act aat ggt tea ccg cat 6067 
Trp Leu Ala Pro Glu Ser Val Tyr Val Ser Thr Asn Gly Ser Pro His 
1975 1980 1985 

aaa att gat att gtg cct get cca gca get ccg ctt gtt gtt gaa gtt 6115 
Lys He Asp He Val Pro Ala Pro Ala Ala Pro Leu Val Val Glu Val 
1990 1995 2000 2005 

cct gaa ttg tgg get ccc ate ttg gat ggc ttt acc gec gat gaa gat 6163 
Pro Glu Leu Trp Ala Pro He Leu Asp Gly Phe Thr Ala Asp Glu Asp 
2010 2015 2020 
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gaa gaa gcc gaa ggc get ttg cag ate ttg get aag gaa cat gee ctg 62: 

Glu Glu Ala Glu Gly Ala Leu Gin lie Leu Ala Lys Glu His Ala Leu 
2025 2030 2035 

gtt cca gag ace ace ggt gat gag etc teg agt att cct acg att get 62! 

Val Pro Glu Thr Thr Gly Asp Glu Leu Ser Ser lie Pro Thr lie Ala 
2040 2045 2050 

acg tgg ccg agt gtc aag ate get ttg etc tat gaa tct gat ccc gat 63 

Thr Trp Pro Ser Val Lys lie Ala Leu Leu Tyr Glu Ser Asp Pro Asp 
2055 2060 2065 

gag cct ttg gag gat gat etc aaa get gaa ggt tgg acg ctg ctt ttt 63 

Glu Pro Leu Glu Asp Asp Leu Lys Ala Glu Gly Trp Thr Leu Leu Phe 
2070 2075 2080 2085 

gca aat gac etc gag acc tec gat att ccc get gcc ctt cgt ccc 64 
Ala Asn Asp Leu Glu Thr Ser Asp lie Pro Ala Ala Leu Arg Pro 

2090 2095 2100 

tagtacaccc aaagtttatg aaa 64 



<210> 98 
<211> 2100 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 98 

Met Ser Ser Leu lie Pro Val His 
1 5 

lie Thr Glu Tyr Leu Thr Thr Ser 
20 

Ala Thr Glu Leu Lys Arg Phe Leu 

35 40 

His Gly Pro Tyr Val Arg Ala Arg 
50 55 



Trp Glu Asn Val Leu Ser Trp Leu 

65 70 

His Gin Lys Ala Ala Phe Gin Arg 
85 



Lys Asp Arg Arg Pro Asp Pro Thr 
100 



Gly Lys Thr Glu Ser Phe Leu Tyr 
115 120 



Ala Ala Gly Ser He Gin Glu Gly 
10 15 

Phe Ser Leu Ala Asp Lys Gin Val 
25 30 

Gly His Gly Asp Ser Gly Met Phe 
45 

Leu Pro Tyr Ala Gin Ala Gin Glu 
60 

Pro Glu Asn Phe Val Pro Tyr His 
75 80 

Leu Ser Ser Leu Asp Asn Arg Gly 
90 95 

Leu Val Val Thr Gly Thr Gly Ser 
105 HO 

Pro He Leu Asp His Ala Leu Arg 
125 



Leu Arg Lys Arg Gly Gin Gin Gly lie Lys Ala Leu Leu Leu Tyr Pro 
130 135 140 

Met Asn Ala Leu Ala Asn Asp Gin Ala Asp Arg Leu Ala Arg Leu He 
145 150 155 160 

His Asn Asn Pro Ala Leu Lys Gly Val Thr Ala Gly He Tyr Thr Gly 
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165 



170 



175 



Glu Ala Lys Gly Asn Arg Thr Gin Met Gly Glu Arg Glu Leu lie Asn 
180 185 190 

Asp Pro Gin Ala Met Arg Val Ser Pro Pro Asp He Leu Leu Thr Asn 
195 200 205 

Tyr Lys Met Leu Asp Gin Leu Leu Leu Arg Ser Val Asp Arg Glu Met 
210 215 220 

Trp Gin Lys Ser Ala Thr Ser Leu Gin Tyr Leu Val Leu Asp Glu Phe 
225 230 235 240 

His Thr Tyr Asp Gly Ala Gin Gly Thr Asp Val Ala Leu Leu Leu Arg 
245 250 255 

Arg Leu Gly Leu Met Leu Lys Ser Gin Gin Pro Ala Asn Phe Leu Asp 
260 265 270 

Asp Ser Ala Met His Arg Pro Leu Gly He He Thr Pro Val Ala Thr 
275 280 285 

Ser Ala Thr Leu Gly Ser Gly Asp Ser Gly Ser Pro Met Leu Asp Phe 
290 295 300 

Ala Tyr Thr He Phe Gly Glu Arg Phe Pro Ala Asp Ala He Val Gly 
305 310 315 320 

Glu Thr Arg Leu Glu Leu Asp Gin Trp Arg Ala Glu He Ala Gin Asn 
325 330 335 

Phe Gly Ala Pro Ala Val Ser Glu Pro Arg Glu Leu Pro Thr Val Glu 
340 345 350 

Asp He Glu Val Val Leu Asp Thr He Ala Thr Ala Gin His Glu Asp 
355 360 365 

Asp Tyr Ala Gin Leu Cys Phe Arg Val Phe Cys Glu Lys Val Trp Leu 
370 375 380 

Cys Glu Ala Asp Leu His Ala Ala He Ser Ala Tyr Ala Ala His Asp 
385 390 395 400 

Leu Thr Ala Ala He Leu Gin His Ala Ala Asp Ser Thr Pro Leu Ser 
405 410 415 

Arg Arg Asp Gin Asp Glu Val Thr Ala Leu Pro Glu Leu Val Leu Gly 
420 425 430 

Ala Thr Ala Arg He Leu Gly Glu Val Lys Ala Ala Glu Phe He Ser 
435 440 445 

His Ala Leu Ala Ala Met Ala Phe Val Arg Ala Glu Tyr Gly Lys Val 
450 455 460 

Ala Ala Trp Gly Ala Lys Arg Leu Pro Gly Val Glu Thr His Leu Trp 
465 470 475 480 

Val Arg Glu Val Ser Arg He Asp Arg Ala Leu Gly Val Gly Asp Glu 



485 



490 



495 
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Gln Ser Met Phe 
500 

Thr Gin Gin Trp 
515 

Gly Trp Met Val 
530 

Glu Gin Lys lie 
545 

Ala Leu Leu Asp 



Arg Ser Val Ala 
580 



Trp Phe His Ser 
595 

Glu Glu Glu Gin 
610 

Pro Glu Ala Asp 
625 

Asp Val Asp Ser 



Ser Val Ser Leu 
660 

Glu Lys Lys Thr 
675 

Arg Ala Gly Tyr 
690 

Tyr Thr Arg Arg 
705 

Ser Arg Ala Leu 



Leu Leu Pro Pro 
740 

His Pro Asp Ala 
755 

His Lys Arg Leu 
770 

Asp Leu Pro Arg 
785 

Asp Leu Pro Lys 



Arg Trp Ser Asp 



Leu Pro Ala Cys 
520 



Ser Leu Glu Gin 
535 

Arg Leu Asn Ser 
550 

Ala Thr Ser Glu 
565 

Gly Pro Arg Gly 



Ala Ser Asn Glu 
600 

Ser Gly Ser Ser 
615 

Asp Leu Ser Ala 
630 

lie Arg Tyr lie 
645 

Ser Asn Leu Phe 



Leu Val Phe Ala 
680 

Val Gin Ala Arg 
695 



Ala Val Gly Asp 
710 

Met Asp Asn Ala 
725 

Asp Leu Thr Asp 



Ser Lys Ala Glu 
760 

Ser Phe Asp Leu 
775 

Ser Leu Ala Leu 
790 

Gly Val Ala Leu 
805 



Asp Gly Pro Ala 
505 

Tyr Cys Arg Ser 



Gly Thr Asn lie 
540 

Phe Glu Gin Pro 
555 

Gin Arg Ala Ala 
570 

Val Asp Gly Thr 
585 

Leu Ser Thr Arg 



lie Ala Val Leu 
620 

Lys Gin Thr Cys 
635 

Gly Ser Gly He 
650 

Gly Met Ala Asp 
665 

Asp Ser Val Gin 



Ser Arg Ala Phe 
700 

Asn Glu Val Thr 
715 

Thr Ser Gly Arg 
730 

Leu Asp He Tyr 
745 

Arg Arg Glu Ala 



Ala Leu Glu Phe 
780 

Thr Gly Ala Leu 
795 

Ser Ala Ala Ala 
810 



Glu Asp Ala Asn 
510 

Cys Gly Arg Ser 
525 

Pro Val Leu Glu 



His Lys Gin Arg 
560 

He Glu Gin Gly 
575 

Ser Ala Val Leu 
590 

Gin Pro Ser Pro 
605 

Thr His Phe Gly 



Pro Ser Cys Gly 
640 

Ser Thr Leu Leu 
655 

Leu Asp Ser Ala 
670 

Asp Ala Ala His 
685 

Ala Leu Arg Thr 



Leu Pro Ser He 
720 

Thr Arg Tyr Glu 
735 

Lys Pro Tyr Trp 
750 

Ser Arg Asn Val 
765 

Gly Gin Arg Ala 



Ser Ala Phe Val 
800 

Glu Ala Leu Tyr 
815 
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Ala lie Glu Val Pro Thr Leu Asp lie Glu Asp Glu Asn Leu Arg Leu 
820 825 830 

Arg Trp Val Gin Gly Ala Leu Glu Leu Leu Arg Ala Arg Gly Gly He 
835 840 845 

Asn His Glu Trp Phe Gly Ala Tyr Leu Arg Thr Asp Gly Asn Pro Tyr 
850 855 860 

Met Leu Asn Arg Arg Gin Ala Arg Ala Glu Gly He Pro Gly Phe Val 
865 870 875 880 

Arg Gly Gly Ala Pro Glu Phe Pro Arg Val Gly Ser Ala Leu Ser Gly 
885 890 895 

Ser Leu Arg Ser Ser Thr Gly Thr Thr Pro Leu Gly Ser Pro Arg Gly 
900 905 910 

Arg Tyr Ala Ser Trp Thr Ser Gin Val Leu Gly He Ser Thr His Asp 
915 920 925 

Ala Ala Thr Ala He Thr Lys Leu Phe Asp Ala Leu Ser Asn Arg Ser 
930 935 940 

He Leu Ser Ser He Ser Thr Asp Ser Gly Gly Lys He Tyr Cys Leu 
945 950 955 960 

Glu Ala Glu Arg He Arg lie Phe Ser Glu Asp His Pro Glu Val Leu 
965 970 975 

Glu Cys Ser Val Cys His Ala Gin Thr Gly Val Thr Asp His Val Arg 
980 985 990 

Asp Phe Leu Asp Gly Ala Pro Cys Phe Ser Pro Ser Cys Gly Gly Val 
995 1000 1005 

Leu His He Glu Glu Val Glu Asp Asn Tyr Tyr Arg Arg Leu Tyr Ser 
1010 1015 1020 

Ala He Glu Pro Arg Thr Val He Ala Arg Glu His Thr Ser Met Leu 
1025 1030 1035 1040 

Lys Lys Lys Asp Arg Leu Ala Leu Glu Gin Ser Phe Arg Gly Gly Glu 
1045 1050 1055 

Gly Ser Ala Lys Gin Ser Pro Asp Ala Pro Asn Val Leu Val Ala Thr 
1060 1065 1070 

Pro Thr Leu Glu Met Gly He Asp He Gly Asp Leu Ser Thr Val Met 
1075 1080 1085 

Leu Ala Ser Leu Pro Thr Ser Val Ala Ser Tyr Val Gin Arg Val Gly - 
1090 1095 1100 

Arg Ala Gly Arg Leu Ser Gly Asn Ser Leu Val Leu Ala Val Val Arg 
1105 1110 1115 1120 

Gly Arg Gly Val Thr Leu Pro Arg Leu Asn Gin Pro Leu Ser Met He 
1125 1130 1135 



Lys Gly Ala He Thr Pro Pro Val Ala Tyr Leu Ser Ala Ser Glu He 
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Leu His Arg Gin Phe Leu Ala Tyr Val He Asp Cys Leu Asp Thr Arg 
1155 1160 1165 

Ala Glu Leu Pro Lys Leu Glu Thr Ala He Asp Val Phe Asp Asn Ala 
1170 1175 1180 

Ala Gly Lys Thr Pro Leu Val Ala Leu Leu Lys Ala Gin He His Ala 
1185 1190 1195 1200 

Gly Leu Asp Pro Leu Leu Glu Glu Phe Val Arg Thr Leu Asn Met Gin 
1205 1210 1215 

He Ser He Asp Asn He Phe Glu Leu Arg Thr Trp Ala Ser Gly Asn 
1220 1225 1230 

Ser Thr Asp Ser Leu Leu Ala Leu Leu Glu Thr Ser Gin Lys Glu Trp 
1235 1240 1245 

Met Glu Glu Arg Arg Ser Leu Thr Ala Arg Arg Gly Glu Leu Glu Lys 
1250 1255 1260 

He Phe Asp Lys Leu Asp Ala Arg Asn Asp Ala His Asp Glu Glu Leu 
1265 1270 1275 1280 

Lys Glu Glu Lys Arg Lys Thr Ala Ala Ser Leu Lys Ala Val Lys Leu 
1285 1290 1295 

Gin He Arg Asp Leu Leu Gly Glu Phe Trp He Ala Ala Leu Glu Arg 
1300 1305 1310 

Tyr Gly Leu Leu Pro Asn Phe Thr Leu Val Asp Asp Ser Val Glu Leu 
1315 1320 1325 

Asn Val Ala Val Thr Ser Phe Asn Pro Gin Glu Val Glu Phe Asp Thr 
1330 1335 1340 

Lys Asn His Ala Tyr Ser Arg Gly He Ser Ala Ala Leu Phe Glu Leu 
1345 1350 1355 1360 

Ala Pro Gly Ala Thr Phe Tyr Ala Gin Gly He Ala Ala Lys Val Asp 
1365 1370 1375 

Ser He Glu He Gly Glu His Gly Ser Ala He Glu Gin Trp Arg Leu 
1380 1385 1390 

Cys Pro Val Cys Ser His Ser Glu He Leu Gin Pro Gly Val Ser Thr 
1395 1400 1405 

Pro Gly Ser Cys Pro Thr Cys Gly Ser Pro Ala Phe Ala Asp Lys Gly 
1410 1415 1420 

Gin lie Leu Glu Val Val Gin Met Arg Lys Val Ser Ser Ala Val Glu 
1425 1430 1435 1440 

Lys Thr Arg Ala Ala He Ser Asp Asp Arg Glu Asp Arg Phe Ser Thr 
1445 1450 1455 



Arg Phe Asn Gin His Val Ser Phe Val Val Pro Pro Asp Gly His Gly 
1460 1465 1470 
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Lys Ser Trp Tyr Leu Asn Asp Gly Phe Gly lie Glu His Leu Pro Lys 
1475 1480 1485 

Val Glu Leu Arg Trp Leu Asn Leu Gly He Gly Asn Gly Gin Lys Arg 
1490 1495 1500 

Arg Leu Gly Gly Phe Glu Val Thr Ser Pro Leu Phe Asn Val Cys Arg 
1505 1510 1515 1520 

His Cys Gly His Leu Asp Ser Glu Ala Gly Ala Asn Ser Arg Trp Asp 
1525 1530 1535 

His Arg Pro Trp Cys Pro His Arg Tyr Glu Gin Lys Glu Asp Thr Val 
1540 1545 1550 

Ser Phe Ala Leu Gly Arg Thr Leu Lys Thr Gin Gly Val Leu Met Leu 
1555 1560 1565 

Leu Pro Glu Tyr Phe Gly Ser Glu Ala Asp Ser Met Val Val Thr Ser 
1570 1575 1580 

Leu He Ala Ala He Lys Leu Gly Phe Arg Glu Val Leu Gly Gly Asp 
1585 1590 1595 1600 

Pro Asp His Leu Asp Val Thr Ser Val Gin Val Pro Arg Thr Ser Gly 
1605 1610 1615 

Asp Gly Ala Leu Asp Ala Leu Leu Leu His Asp Gin Val Pro Gly Gly 
1620 1625 1630 

Thr Gly Tyr Leu Asn Gin Phe Ala Asp Pro Thr Lys Val Pro Glu Leu 
1635 1640 1645 

He Ser Arg Ala Trp Glu Arg Val Ser Arg Cys Gin Cys Gin Tyr Asp 
1650 1655 1660 

Glu Thr Leu Ala Cys Pro Glu Cys Leu Leu Pro Tyr Thr Arg Thr Asp 
1665 1670 1675 1680 

Thr Leu Leu His Thr Phe Arg Ala Thr Ala Glu Lys Ser Leu Arg Ala 
1685 1690 1695 

He Leu Leu Asn Ser Ser Arg Pro Glu Glu He Thr Asp Leu Ser Ala 
1700 1705 1710 

Val Pro Asp Trp Thr Phe Leu Glu Lys Arg Pro Glu Asn Thr Leu Gly 
1715 1720 1725 

Ser Gin Leu Glu Leu Arg Phe Arg Val Met Leu Arg Arg Ala Leu Lys 
1730 1735 1740 

Asn Arg His Ala Lys Leu Val Asp Arg Val Asn Gly Ser Asn Ser Tyr 
1745 1750 1755 1760 

Val Asp He Glu Met Ser Ser Gly Val Arg Trp Arg Met Ser Glu Gin 
1765 1770 1775 

Val Asp Arg Gly Tyr Thr Arg Pro Asp Phe Trp Phe Glu Pro Leu Asn 
1780 1785 1790 
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Gly Asn Tyr Pro Thr Val Ala Val Phe Thr Asp Gly Ala Ala Phe His 
1795 1800 1805 

He Ser Ser Ala Asn Tyr Arg Leu Asp Gly Asp He Gin Lys Arg Met 
1810 1815 1820 

Lys Leu Ala Leu Asp Pro Asp Asn He Leu Pro Trp Asn He Thr Ser 
1825 1830 1835 1840 

Leu Asp Leu Asp Arg Phe Ser Asn Pro Ala Ala Gin Gly Glu Glu Pro 
1845 1850 1855 

Ala Trp Phe Ser Pro He Gly Arg Gin Leu Ser Lys Ala Asn Leu He 
1860 1865 1870 

Leu Asp Pro Gin Ser Thr Ala Leu Leu Ala Ala Thr Pro Met Asp Gin 
1875 1880 1885 

Leu Leu Ala Phe Leu Asp Asn Pro Ala Ala Ser Ser Trp Lys Glu Phe 
1890 1895 1900 

Ala His He Ala Ala Ala His Met Leu Gly His Asn Pro Gin Lys Asn 
1905 1910 1915 1920 

Gly Asp Gly He Val Gly Thr Phe Arg Asn Lys He Ser Leu Arg Ala 
1925 1930 1935 

Thr Met Val Asn Arg Glu Leu Arg Ala Arg Gin Leu Trp Leu Ala Pro 
1940 1945 1950 

Thr Thr Pro Glu Glu Leu Glu Val Asp Thr Trp Thr Ala Phe Leu Asn 
1955 I960 1965 

Leu Ala Asn Leu Met Trp Leu Ala Pro Glu Ser Val Tyr Val Ser Thr 
1970 1975 1980 

Asn Gly Ser Pro His Lys He Asp He Val Pro Ala Pro Ala Ala Pro 
1985 1990 1995 2000 

Leu Val Val Glu Val Pro Glu Leu Trp Ala Pro He Leu Asp Gly Phe 
2005 2010 2015 

Thr Ala Asp Glu Asp Glu Glu Ala Glu Gly Ala Leu Gin He Leu Ala 
2020 2025 2030 

Lys Glu His Ala Leu Val Pro Glu Thr Thr Gly Asp Glu Leu Ser Ser 
2035 2040 2045 

He Pro Thr He Ala Thr Trp Pro Ser Val Lys He Ala Leu Leu Tyr 
2050 2055 2060 

Glu Ser Asp Pro Asp Glu Pro Leu Glu Asp Asp Leu Lys Ala Glu Gly 
2065 2070 2075 2080 

Trp Thr Leu Leu Phe Ala Asn Asp Leu Glu Thr Ser Asp He Pro Ala 
2085 2090 2095 



Ala Leu Arg Pro 
2100 
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<210> 99 
<211> 799 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (799) 

<223> FRXA01363 



<400> 99 

tatacctttg aatatccttt ccgggtgttg gatcgtgaag ctgatctgcg tgctgcatat 60 

gcaaaatttg aaaaccagct taaggagcca tagagcgctt atg tec tea etc att 11! 

Met Ser Ser Leu lie 
1 5 



cct gtc cat gcg get ggc age att caa gaa ggc ate acc gaa tat ttg 
Pro Val His Ala Ala Gly Ser He Gin Glu Gly He Thr Glu Tyr Leu 
10 15 20 

acc acc agt ttt tec ctt gcg gat aag caa gtg gec acc gag etc aag 
Thr Thr Ser Phe Ser Leu Ala Asp Lys Gin Val Ala Thr Glu Leu Lys 



egg ttc ttg ggc cac ggt gat tec ggc atg ttc cac ggg cct tat gtg 
Arg Phe Leu Gly His Gly Asp Ser Gly Met Phe His Gly Pro Tyr Val 
40 45 50 

cgt gca cgt ttg ccc tat get cag gca cag gaa tgg gaa aat gtg ctg 
Arg Ala Arg Leu Pro Tyr Ala Gin Ala Gin Glu Trp Glu Asn Val Leu 



agt tgg tta cct gag aac ttt gtg ccc tat cac cat caa aaa gcg gcg 
Ser Trp Leu Pro Glu Asn Phe Val Pro Tyr His His Gin Lys Ala Ala 
70 75 80 85 

ttt cag egg ctg agt tec etc gat aac cga ggt aaa gat cgc cgc ccc 
Phe Gin Arg Leu Ser Ser Leu Asp Asn Arg Gly Lys Asp Arg Arg Pro 
90 95 100 

gat ccc acc ttg gtg gta act gga acg ggt tec ggt aag acg gaa tct 
Asp Pro Thr Leu Val Val Thr Gly Thr Gly Ser Gly Lys Thr Glu Ser 
105 HO 115 

ttc etc tac ccg att ctg gat cat gee ctg cgc ctg egg aaa cgt ggc 
Phe Leu Tyr Pro He Leu Asp His Ala Leu Arg Leu Arg Lys Arg Gly 
120 125 130 

caa caa ggc ate aag gcg ctg ttg ctt tat ccc atg aac gee ttg gee 
Gin Gin Gly He Lys Ala Leu Leu Leu Tyr Pro Met Asn Ala Leu Ala 
135 140 145 

aat gac cag gca gat cgt ttg gcg egg etc att cac aat aac cca gca 
Asn Asp Gin Ala Asp Arg Leu Ala Arg Leu He His Asn Asn Pro Ala 
150 155 160 165 

ctt aaa ggt gtt acc gee ggt att tat acc ggt gaa gec aag ggc aat 
Leu Lys Gly Val Thr Ala Gly He Tyr Thr Gly Glu Ala Lys Gly Asn 
170 175 180 
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cgc acg cag atg ggc gaa 
Arg Thr Gin Met Gly Glu 
185 

egg gtt agt ccc cca gat 
Arg Val Ser Pro Pro Asp 
200 

cag etc ttg ctg cgc age 
Gin Leu Leu Leu Arg Ser 
215 

acc tct ttg cag 
Thr Ser Leu Gin 
230 



agg gag ctt att aat gat 
Arg Glu Leu lie Asn Asp 
190 

att ttg etc acc aac tac 
lie Leu Leu Thr Asn Tyr 
205 

gtc gac cgc gaa atg tgg 
Val Asp Arg Glu Met Trp 
220 225 



ccc caa gec atg 691 
Pro Gin Ala Met 
195 

aaa atg ttg gat 739 

Lys Met Leu Asp 

210 

caa aaa tec gec 787 
Gin Lys Ser Ala 



799 



<210> 100 
<211> 233 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 100 

Met Ser Ser Leu lie Pro Val His 
1 5 

lie Thr Glu Tyr Leu Thr Thr Ser 
20 



Ala Thr Glu Leu Lys Arg Phe Leu 
35 40 

His Gly Pro Tyr Val Arg Ala Arg 
50 55 

Trp Glu Asn Val Leu Ser Trp Leu 
65 70 

His Gin Lys Ala Ala Phe Gin Arg 
85 

Lys Asp Arg Arg Pro Asp Pro Thr 
100 



Ala Ala Gly Ser lie Gin Glu Gly 
10 15 

Phe Ser Leu Ala Asp Lys Gin Val 
25 30 

Gly His Gly Asp Ser Gly Met Phe 
45 

Leu Pro Tyr Ala Gin Ala Gin Glu 
60 

Pro Glu Asn Phe Val Pro Tyr His 
75 80 

Leu Ser Ser Leu Asp Asn Arg Gly 
90 95 

Leu Val Val Thr Gly Thr Gly Ser 
105 HO 



Gly Lys Thr Glu 
115 

Leu Arg Lys Arg 
130 

Met Asn Ala Leu 
145 

His Asn Asn Pro 



Glu Ala Lys Gly 
180 

Asp Pro Gin Ala 
195 



Ser Phe Leu Tyr 
120 



Gly Gin Gin Gly 
135 

Ala Asn Asp Gin 
150 

Ala Leu Lys Gly 
165 

Asn Arg Thr Gin 



Met Arg Val Ser 
200 



Pro lie Leu Asp 



lie Lys Ala Leu 
140 

Ala Asp Arg- Leu 
155 

Val Thr Ala Gly 
170 

Met Gly Glu Arg 
185 

Pro Pro Asp lie 



His Ala Leu Arg 
125 

Leu Leu Tyr Pro 



Ala Arg Leu lie 
160 



lie Tyr Thr Gly 

175 

Glu Leu lie Asn 
190 

Leu Leu Thr Asn 
205 
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Tyr Lys Met Leu Asp Gin Leu Leu Leu Arg Ser Val Asp Arg Glu Met 
210 215 220 

Trp Gin Lys Ser Ala Thr Ser Leu Gin 
225 230 



<210> 101 
<211> 1226 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1203) 
<223> FRXA02357 

<400> 101 

aat age teg cgc ccc gaa gaa ate act gac ctt tct gca gta ccg gac 

Asn Ser Ser Arg Pro Glu Glu He Thr Asp Leu Ser Ala Val Pro Asp 
15 10 15 

tgg act ttc ttg gaa aag cgc cca gag aac act ctt ggc tct cag ttg 
Trp Thr Phe Leu Glu Lys Arg Pro Glu Asn Thr Leu Gly Ser Gin Leu 
20 25 30 

gaa ctg cgt ttc cgc gtg atg ctg cga cgc gec tta aaa aat cgc cat 
Glu Leu Arg Phe Arg Val Met Leu Arg Arg Ala Leu Lys Asn Arg His 
35 40 45 

gec aaa ctt gtg gac cgc gtc aac ggc tea aac tct tat gtg gat att 
Ala Lys Leu Val Asp Arg Val Asn Gly Ser Asn Ser Tyr Val Asp He 
50 55 60 

gag atg age tec ggt gtg cgc tgg egg atg age gaa caa gtt gat cgt 
Glu Met Ser Ser Gly Val Arg Trp Arg Met Ser Glu Gin Val Asp Arg 
65 70 75 80 

gga tat aca cgc cct gat ttc tgg ttt gaa ccg etc aac ggc aac tat 
Gly Tyr Thr Arg Pro Asp Phe Trp Phe Glu Pro Leu Asn Gly Asn Tyr 
85 90 95 

ccc ace gtg get gtt ttt acc gat ggc get gcg ttc cat ate tct tea 
Pro Thr Val Ala Val Phe Thr Asp Gly Ala Ala Phe His He Ser Ser 
100 105 110 

get aac tac cgt ctt gat ggc gat att cag aaa egg atg aaa eta gcg 
Ala Asn Tyr Arg Leu Asp Gly Asp He Gin Lys Arg Met Lys Leu Ala 
115 120 125 

etc gat cca gac aat att ttg ccg tgg aat ate act age tta gac etc 
Leu Asp Pro Asp Asn lie Leu Pro Trp Asn He Thr Ser Leu Asp Leu 
130 135 140 

gac cgc ttt agt aat ccc get gca caa ggt gag gaa cca gca tgg ttt 
Asp Arg Phe Ser Asn Pro Ala Ala Gin Gly Glu Glu Pro Ala Trp Phe 
145 150 155 160 

age ccc ate ggc agg cag etc age aaa gca aat ttg att ctt gat cca 
Ser Pro He Gly Arg Gin Leu Ser Lys Ala Asn Leu He Leu Asp Pro 
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caa tea act gca etc ctg gca gca acg cct atg gat caa etc ttg gca 
Gin Ser Thr Ala Leu Leu Ala Ala Thr Pro Met Asp Gin Leu Leu Ala 
180 185 190 

ttt tta gat aat ccc gcg gca tec teg tgg aag gag ttt get cat ate 
Phe Leu Asp Asn Pro Ala Ala Ser Ser Trp Lys Glu Phe Ala His lie 
195 200 205 

get get get cac atg ctt ggg cat aat cca caa aaa aat ggc gac gga 
Ala Ala Ala His Met Leu Gly His Asn Pro Gin Lys Asn Gly Asp Gly 
210 215 220 

att gtt ggt acc ttc cgc aat aag att tec ttg egg gec ace atg gtt 
lie Val Gly Thr Phe Arg Asn Lys lie Ser Leu Arg Ala Thr Met Val 
225 230 235 240 

aat egg gaa ctg cgc gee cgc caa ttg tgg ctt get ccc acc act cca 
Asn Arg Glu Leu Arg Ala Arg Gin Leu Trp Leu Ala Pro Thr Thr Pro 
245 250 255 

gaa gag ctg gaa gtg gat acc tgg act gee ttc etc aat ttg gee aac 
Glu Glu Leu Glu Val Asp Thr Trp Thr Ala Phe Leu Asn Leu Ala Asn 
260 265 270 

etc atg tgg ctg gca ccg gaa tec gta tac gta age act aat ggt tea 
Leu Met Trp Leu Ala Pro Glu Ser Val Tyr Val Ser Thr Asn Gly Ser 
275 280 285 

ccg cat aaa att gat att gtg cct get cca gca get ccg ctt gtt gtt 
Pro His Lys lie Asp lie Val Pro Ala Pro Ala Ala Pro Leu Val Val 
290 295 300 

gaa gtt cct gaa ttg tgg get ccc ate ttg gat ggc ttt acc gec gat 
Glu Val Pro Glu Leu Trp Ala Pro lie Leu Asp Gly Phe Thr Ala Asp 
305 310 315 320 

gaa gat gaa gaa gec gaa ggc get ttg cag ate ttg get aag gaa cat 
Glu Asp Glu Glu Ala Glu Gly Ala Leu Gin lie Leu Ala Lys Glu His 
325 330 335 

gec ctg gtt cca gag acc acc ggt gat gag etc teg agt att cct acg 
Ala Leu Val Pro Glu Thr Thr Gly Asp Glu Leu Ser Ser lie Pro Thr 
340 345 350 

att get acg tgg ccg agt gtc aag ate get ttg etc tat gaa tct gat 
lie Ala Thr Trp Pro Ser Val Lys lie Ala Leu Leu Tyr Glu Ser Asp 
355 360 365 

ccc gat gag cct ttg gag gat gat etc aaa get gaa ggt tgg acg ctg 
Pro Asp Glu Pro Leu Glu Asp Asp Leu Lys Ala Glu Gly Trp Thr Leu 
370 375 380 

ctt ttt gca aat gac etc gag acc tec gat att ccc get gec ctt cgt 
Leu Phe Ala Asn Asp Leu Glu Thr Ser Asp lie Pro Ala Ala Leu Arg 
385 390 395 400 



ccc tagtacaccc aaagtttatg aaa 
Pro 



1226 
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<210> 102 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Asn Ser Ser Arg Pro Glu Glu lie Thr Asp Leu Ser Ala Val Pro Asp 
15 10 15 

Trp Thr Phe Leu Glu Lys Arg Pro Glu Asn Thr Leu Gly Ser Gin Leu 



Glu Leu Arg Phe Arg Val Met Leu Arg Arg Ala Leu Lys Asn Arg His 
35 40 45 

Ala Lys Leu Val Asp Arg Val Asn Gly Ser Asn Ser Tyr Val Asp He 
50 55 60 

Glu Met Ser Ser Gly Val Arg Trp Arg Met Ser Glu Gin Val Asp Arg 
65 70 75 80 

Gly Tyr Thr Arg Pro Asp Phe Trp Phe Glu Pro Leu Asn Gly Asn Tyr 
85 90 95 

Pro Thr Val Ala Val Phe Thr Asp Gly Ala Ala Phe His He Ser Ser 
100 105 110 

Ala Asn Tyr Arg Leu Asp Gly Asp lie Gin Lys Arg Met Lys Leu Ala 
115 120 125 

Leu Asp Pro Asp Asn He Leu Pro Trp Asn lie Thr Ser Leu Asp Leu 
130 135 140 

Asp Arg Phe Ser Asn Pro Ala Ala Gin Gly Glu Glu Pro Ala Trp Phe 
145 150 155 160 

Ser Pro He Gly Arg Gin Leu Ser Lys Ala Asn Leu He Leu Asp Pro 
165 170 175 

Gin Ser Thr Ala Leu Leu Ala Ala Thr Pro Met Asp Gin Leu Leu Ala 
180 185 190 

Phe Leu Asp Asn Pro Ala Ala Ser Ser Trp Lys Glu Phe Ala His He 
195 200 205 

Ala Ala Ala His Met Leu Gly His Asn Pro Gin Lys Asn Gly Asp Gly 
210 215 220 

He Val Gly Thr Phe Arg Asn Lys He Ser Leu Arg Ala Thr Met Val 
225 230 235 240 

Asn Arg Glu Leu Arg Ala Arg Gin Leu Trp Leu Ala Pro Thr Thr Pro 
245 250 255 

Glu Glu Leu Glu Val Asp Thr Trp Thr Ala Phe Leu Asn Leu Ala Asn 
260 265 270 

Leu Met Trp Leu Ala Pro Glu Ser Val Tyr Val Ser Thr Asn Gly Ser 
275 280 285 
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Pro His Lys lie Asp lie Val Pro 
290 295 

Glu Val Pro Glu Leu Trp Ala Pro 
305 310 

Glu Asp Glu Glu Ala Glu Gly Ala 
325 

Ala Leu Val Pro Glu Thr Thr Gly 
340 

lie Ala Thr Trp Pro Ser Val Lys 
355 360 

Pro Asp Glu Pro Leu Glu Asp Asp 
370 375 

Leu Phe Ala Asn Asp Leu Glu Thr 
385 390 

Pro 



Ala Pro Ala Ala Pro Leu Val Val 
300 

lie Leu Asp Gly Phe Thr Ala Asp 
315 320 

Leu Gin lie Leu Ala Lys Glu His 
330 335 

Asp Glu Leu Ser Ser lie Pro Thr 
345 350 

lie Ala Leu Leu Tyr Glu Ser Asp 
365 

Leu Lys Ala Glu Gly Trp Thr Leu 
380 

Ser Asp lie Pro Ala Ala Leu Arg 

395 400 



<210> 103 
<211> 3855 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (3855) 

<223> FRXA02785 

<400> 103 

ccc gtg age tac cca ctt gtg gaa gat att gag gtg gtt tta gat acc 
Pro Val Ser Tyr Pro Leu Val Glu Asp lie Glu Val Val Leu Asp Thr 



ate gec aca get caa cat gag gac gat tat gca cag etc tgc ttc cgc 
He Ala Thr Ala Gin His Glu Asp Asp Tyr Ala Gin Leu Cys Phe Arg 



gtt ttt tgt gag aaa gtg tgg ctg tgt gag get gat ctg cac gca gcg 
Val Phe Cys Glu Lys Val Trp Leu Cys Glu Ala Asp Leu His Ala Ala 



get get gat tec acc ccg ctt age agg cgt gat caa gat gag gtc act 
Ala Ala Asp Ser Thr Pro Leu Ser Arg Arg Asp Gin Asp Glu Val Thr 



144 



ate agt get tat gcg get cat gat tta act get gcg att ttg cag cat 192 
He Ser Ala Tyr Ala Ala His Asp Leu Thr Ala Ala He Leu Gin His 



240 



gee ctt ccg gag ctg gta ttg ggg get acc gec cgc ate tta ggt gag 
Ala Leu Pro Glu Leu Val Leu Gly Ala Thr Ala Arg He Leu Gly Glu 
85 90 95 



288 
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gtt aaa get gcg gaa ttt ate age cat gca ctg get gec atg gca ttt 
Val Lys Ala Ala Glu Phe lie Ser His Ala Leu Ala Ala Met Ala Phe 
100 105 110 

gtg cgc gcg gaa tac ggc aaa gtt gec gec tgg ggt gec aag cgc eta 
Val Arg Ala Glu Tyr Gly Lys Val Ala Ala Trp Gly Ala Lys Arg Leu 
115 120 125 

cct ggc gtc gaa acg cat ctt tgg gtg cgc gag gtc tec cgc att gac 
Pro Gly Val Glu Thr His Leu Trp Val Arg Glu Val Ser Arg lie Asp 
130 135 140 

cgc gec ctg ggg gtt ggg gat gaa caa tec atg ttt cgc tgg tec gat 
Arg Ala Leu Gly Val Gly Asp Glu Gin Ser Met Phe Arg Trp Ser Asp 
145 150 155 160 

gat ggc ccg gca gaa gat gec aat acc caa caa tgg ttg ccg gcg tgt 
Asp Gly Pro Ala Glu Asp Ala Asn Thr Gin Gin Trp Leu Pro Ala Cys 
165 170 175 

tat tgc cgc agt tgt ggc cgt tec ggc tgg atg gtc age ctg gaa caa 
Tyr Cys Arg Ser Cys Gly Arg Ser Gly Trp Met Val Ser Leu Glu Gin 
180 185 190 

ggc acc aat ate ccg gtg ttg gaa gaa caa aaa att cgc etc aac tec 
Gly Thr Asn lie Pro Val Leu Glu Glu Gin Lys lie Arg Leu Asn Ser 
195 200 205 

ttt gaa caa ccc cat aaa caa aga gcg ctt etc gac gec acc tct gag 
Phe Glu Gin Pro His Lys Gin Arg Ala Leu Leu Asp Ala Thr Ser Glu 
210 215 220 

cag cgc gca gec att gag cag ggg cgc age gtt get ggg ccg cga gga 
Gin Arg Ala Ala lie Glu Gin Gly Arg Ser Val Ala Gly Pro Arg Gly 
225 230 235 240 

gtt gat ggc acc tea gca gtg ctg tgg ttc cat age gee age aat gaa 
Val Asp Gly Thr Ser Ala Val Leu Trp Phe His Ser Ala Ser Asn Glu 
245 250 255 

etc age acg cgc caa ccc age cca gaa gaa gaa caa tea ggt tct tct 
Leu Ser Thr Arg Gin Pro Ser Pro Glu Glu Glu Gin Ser Gly Ser Ser 
260 265 270 

ate gca gtg etc acc cac ttt ggc cct gag gca gac gat etc tec gee 
He Ala Val Leu Thr His Phe Gly Pro Glu Ala Asp Asp Leu Ser Ala 
275 280 285 

aaa cag acc tgc cct tec tgt ggt gat gtt gat tec ate cgt tat ate 
Lys Gin Thr Cys Pro Ser Cys Gly Asp Val Asp Ser He Arg Tyr He 
290 295 300 

gga teg gga ate tct acc ctg etc tct gtc tea etc tec aat ctt ttt 
Gly Ser Gly He Ser Thr Leu Leu Ser Val Ser Leu Ser Asn Leu Phe 
305 310 315 320 

ggt atg gee gat ttg gat age get gag aaa aag acg ctg gtc ttt gec 
Gly Met Ala Asp Leu Asp Ser Ala Glu Lys Lys Thr Leu Val Phe Ala 
325 330 335 



gat tec gtg caa gat gee gcg cac cgc gee ggg tac gtc caa gca cgt 
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Asp Ser Val Gin Asp Ala Ala His Arg Ala Gly Tyr Val Gin Ala Arg 
340 345 350 

tec cgc get ttt gec ctt cgt acc tat acc egg cgc gca gtg ggt gat 1104 
Ser Arg Ala Phe Ala Leu Arg Thr Tyr Thr Arg Arg Ala Val Gly Asp 
355 360 365 

aat gaa gtc acc ttg cca tea ate tec egg gcg ctg atg gat aac gee 1152 
Asn Glu Val Thr Leu Pro Ser lie Ser Arg Ala Leu Met Asp Asn Ala 
370 375 380 

acc tct ggg cgc acc cgt tat gag etc eta ccc cct gac ctg acc gat 1200 
Thr Ser Gly Arg Thr Arg Tyr Glu Leu Leu Pro Pro Asp Leu Thr Asp 
385 390 395 400 

ctt gat att tac aaa cct tat tgg cac ccc gat gee age aag get gag 1248 
Leu Asp lie Tyr Lys Pro Tyr Trp His Pro Asp Ala Ser Lys Ala Glu 
405 410 415 

cgc cgt gag gec tec cgc aat gtg cat aaa cgt tta agt ttt gat etc 1296 
Arg Arg Glu Ala Ser Arg Asn Val His Lys Arg Leu Ser Phe Asp Leu 
420 425 430 

gec etc gag ttt gga caa cgc get gat eta ccc cgt tec ctt gcg ctg 1344 
Ala Leu Glu Phe Gly Gin Arg Ala Asp Leu Pro Arg Ser Leu Ala Leu 
435 440 445 

acc ggc get ttg agt get ttt gtg gat ttg ccc aaa ggt gtt gca ttg 1392 
Thr Gly Ala Leu Ser Ala Phe Val Asp Leu Pro Lys Gly Val Ala Leu 
450 455 460 

tec gcg get gec gaa gca ctt tat gec ate gaa gtt ccc acc tta gat 1440 
Ser Ala Ala Ala Glu Ala Leu Tyr Ala He Glu Val Pro Thr Leu Asp 
465 470 475 480 

att gag gat gag aac ctg cga ctg cgc tgg gtg caa ggt gee ctg gaa 1488 
He Glu Asp Glu Asn Leu Arg Leu Arg Trp Val Gin Gly Ala Leu Glu 
485 490 495 

ctt ttg cgc gee cgc ggg ggc ate aac cat gag tgg ttt ggc gec tac 1536 
Leu Leu Arg Ala Arg Gly Gly He Asn His Glu Trp Phe Gly Ala Tyr 
500 505 510 

ctg cgc acc gat ggc aac ccc tat atg ctt aac cgc cgc caa gec cgc 1584 
Leu Arg Thr Asp Gly Asn Pro Tyr Met Leu Asn Arg Arg Gin Ala Arg 
515 520 525 

get gag ggc att ccc ggt ttt gtc cgc ggt ggt gca cct gaa ttc cca 1632 
Ala Glu Gly He Pro Gly Phe Val Arg Gly Gly Ala Pro Glu Phe Pro 
530 535 540 

cgt gta ggt tec gca ctt tec gga tec ctg cgt tec age acc ggc acc 1680 
Arg Val Gly Ser Ala Leu Ser Gly Ser Leu Arg Ser Ser Thr Gly Thr 
545 550 555 560 

acc ccg ctt ggt age ccg cgc gga cgt tat gcg tec tgg acc teg cag 1728 
Thr Pro Leu Gly Ser Pro Arg Gly Arg Tyr Ala Ser Trp Thr Ser Gin 
565 570 575 

gtg ctt ggc ate age acc cac gat gee gee acc gee ate aca aag ctt 1776 
Val Leu Gly He Ser Thr His Asp Ala Ala Thr Ala He Thr Lys Leu 
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ttc gac get tta age aac cgc age att etc tec tea ata tct ace gac 
Phe Asp Ala Leu Ser Asn Arg Ser lie Leu Ser Ser lie Ser Thr Asp 
595 600 605 

age ggc gga aaa ate tac tgc etc gag gee gaa cgc ate cgt att ttt 
Ser Gly Gly Lys lie Tyr Cys Leu Glu Ala Glu Arg lie Arg He Phe 
610 615 620 

age gaa gac cat ccc gaa gtt ctg gaa tgc age gtg tgc cat gec caa 
Ser Glu Asp His Pro Glu Val Leu Glu Cys Ser Val Cys His Ala Gin 
625 630 635 640 

act ggt gta act gat cat gtg cgt gac ttc ctt gat ggc get ccg tgt 
Thr Gly Val Thr Asp His Val Arg Asp Phe Leu Asp Gly Ala Pro Cys 
645 650 655 

ttt age cct agt tgt ggg ggc gtt etc cat ate gag gaa gta gaa gac 
Phe Ser Pro Ser Cys Gly Gly Val Leu His He Glu Glu Val Glu Asp 
660 665 670 

aac tac tac cgc agg ctt tat tec gca att gaa ccg cgc act gtc att 
Asn Tyr Tyr Arg Arg Leu Tyr Ser Ala He Glu Pro Arg Thr Val He 
675 680 685 

gec cgc gag cac acc age atg etc aag aaa aaa gac cgc etc gca etc 
Ala Arg Glu His Thr Ser Met Leu Lys Lys Lys Asp Arg Leu Ala Leu 
690 695 700 

gaa caa tec ttt aga ggt gga gaa ggc teg gec aaa caa tec ccc gat 
Glu Gin Ser Phe Arg Gly Gly Glu Gly Ser Ala Lys Gin Ser Pro Asp 
705 710 715 720 

gcg ccc aat gtg ttg gta get acg cca acg ctg gaa atg ggt att gac 
Ala Pro Asn Val Leu Val Ala Thr Pro Thr Leu Glu Met Gly He Asp 
725 730 735 

ate ggc gat etc tec acc gtg atg ctt gcg tct ttg cca aca tea gtg 
He Gly Asp Leu Ser Thr Val Met Leu Ala Ser Leu Pro Thr Ser Val 
740 745 750 

gee agt tat gta cag cgt gtt ggt cgt gec ggg cgc etc age gga aac 
Ala Ser Tyr Val Gin Arg Val Gly Arg Ala Gly Arg Leu Ser Gly Asn 
755 760 765 

teg ttg gta etc gee gtg gtg cgt ggc cgc ggt gtc aca ttg cct cgt 
Ser Leu Val Leu Ala Val Val Arg Gly Arg Gly Val Thr Leu Pro Arg 
770 775 780 

ctt aac caa ccg etc tec atg ate aag gga get att acc cca cca gtt 
Leu Asn Gin Pro Leu Ser Met He Lys Gly Ala He Thr Pro Pro Val 
785 790 795 800 

gcg tat ctt tec gee agt gaa ate ttg cac cgc caa ttc ttg gca tat 
Ala Tyr Leu Ser Ala Ser Glu He Leu His Arg Gin Phe Leu Ala Tyr 
805 810 815 

gtg ate gac tgc tta gat act cgc gee gaa ctg cca aaa etc gaa aca 
Val He Asp Cys Leu Asp Thr Arg Ala Glu Leu Pro Lys Leu Glu Thr 
820 825 830 
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gca att gat gtt ttt gat aat gcc gcc gga aaa aca cct ttg gtt gca 2544 
Ala lie Asp Val Phe Asp Asn Ala Ala Gly Lys Thr Pro Leu Val Ala 
835 840 845 

tta etc aaa gcg cag att cac gca ggc eta gat cct ttg ctg gag gaa 2592 
Leu Leu Lys Ala Gin He His Ala Gly Leu Asp Pro Leu Leu Glu Glu 
850 855 860 

ttt gta cgc acc etc aac atg caa ate age att gat aat att ttc gaa 2640 
Phe Val Arg Thr Leu Asn Met Gin He Ser He Asp Asn He Phe Glu 
865 870 875 880 

ctg cgc act tgg gca tct gga aat age aca gac tec etc etc gcg ctg 2 6 88 
Leu Arg Thr Trp Ala Ser Gly Asn Ser Thr Asp Ser Leu Leu Ala Leu 
885 890 895 

ctg gaa acc tec caa aaa gag tgg atg gaa gaa cgc cgc age ctt acc 2736 
Leu Glu Thr Ser Gin Lys Glu Trp Met Glu Glu Arg Arg Ser Leu Thr 
900 905 910 

gcg egg egg gga gaa etc gaa aaa ate ttt gac aaa eta gat gcg cgc 2784 
Ala Arg Arg Gly Glu Leu Glu Lys He Phe Asp Lys Leu Asp Ala Arg 
915 920 925 

aat gat gca cat gat gaa gag eta aag gaa gaa aaa cgt aaa acc gca 2 83 2 
Asn Asp Ala His Asp Glu Glu Leu Lys Glu Glu Lys Arg Lys Thr Ala 
930 935 940 

get tec ctt aaa gcc gtc aaa ctt caa ate cgt gat eta ctt ggt gaa 2880 
Ala Ser Leu Lys Ala Val Lys Leu Gin He Arg Asp Leu Leu Gly Glu 
945 950 955 960 

ttc tgg ate get get ttg gag cgt tat ggt etc ctg ccc aac ttc acc 2 928 
Phe Trp He Ala Ala Leu Glu Arg Tyr Gly Leu Leu Pro Asn Phe Thr 
965 970 975 

ctg gtt gat gat tec gta gaa ctt aat gtg gcg gtt act teg ttc aac 2976 
Leu Val Asp Asp Ser Val Glu Leu Asn Val Ala Val Thr Ser Phe Asn 
980 985 990 

ccc cag gaa gtg gaa ttt gat acc aag aat cat gcc tac teg cgt ggg 3024 
Pro Gin Glu Val Glu Phe Asp Thr Lys Asn His Ala Tyr Ser Arg Gly 
995 1000 1005 

ate tct gca gcg ctt ttt gag etc get ccc ggt gcg acc ttt tat gcc 3072 
He Ser Ala Ala Leu Phe Glu Leu Ala Pro Gly Ala Thr Phe Tyr Ala 
1010 1015 1020 

caa gga att get gcc aaa gtt gat tec att gag att ggt gaa cat ggc 3120 
Gin Gly He Ala Ala Lys Val Asp Ser He Glu He Gly Glu His Gly 
1025 1030 1035 1040 

tct gcc att gag caa tgg egg ttg tgc ccc gtg tgc teg cac tec gaa 3168 
Ser Ala He Glu Gin Trp Arg Leu Cys Pro Val Cys Ser His Ser Glu 
1045 1050 1055 

ate etc cag ccg ggt gtc tct aca ccg gga teg tgt cct acc tgt ggc 3216 
He Leu Gin Pro Gly Val Ser Thr Pro Gly Ser Cys Pro Thr Cys Gly 
1060 1065 1070 
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tcc ccc gcc ttt gcc gat aag gga caa ate eta gag gta gtg caa atg 321 
Ser Pro Ala Phe Ala Asp Lys Gly Gin He Leu Glu Val Val Gin Met 
1075 1080 1085 

cgt aag gtt tec tec gca gtg gag aaa act cgc get gcc att age gat 33: 
Arg Lys Val Ser Ser Ala Val Glu Lys Thr Arg Ala Ala He Ser Asp 
1090 1095 HOO 

gac cgt gaa gat cgc ttt age acc cgc ttt aac cag cac gtc age ttt 33 
Asp Arg Glu Asp Arg Phe Ser Thr Arg Phe Asn Gin His Val Ser Phe 
1105 1110 H15 H20 

gtc gtt cca cca gat ggc cat gga aaa tec tgg tat ttg aat gat ggt 3 4 
Val Val Pro Pro Asp Gly His Gly Lys Ser Trp Tyr Leu Asn Asp Gly 
1125 1130 1135 

ttt ggc att gag cat ctg ccc aag gtg gaa tta cgc tgg ctg aac tta 34 
Phe Gly lie Glu His Leu Pro Lys Val Glu Leu Arg Trp Leu Asn Leu 
1140 1145 1150 

gga att ggc aat ggc caa aag cgt egg etc ggt ggc ttt gaa gtc acc 35 
Gly He Gly Asn Gly Gin Lys Arg Arg Leu Gly Gly Phe Glu Val Thr 
1155 1160 1165 

age cca eta ttt aat gtg tgc cgc cac tgt gga cat tta gat tec gag 35 
Ser Pro Leu Phe Asn Val Cys Arg His Cys Gly His Leu Asp Ser Glu 
1170 1175 1180 

gca gga get aac tea cgc tgg gat cac cga ccc tgg tgc cca cac cgt 3 6 
Ala Gly Ala Asn Ser Arg Trp Asp His Arg Pro Trp Cys Pro His Arg 
1185 1190 1195 1200 

tat gag caa aaa gaa gat acc gta tct ttc get ttg ggt cgt act ctt 3 6 
Tyr Glu Gin Lys Glu Asp Thr Val Ser Phe Ala Leu Gly Arg Thr Leu 
1205 1210 1215 

aaa acc caa ggc gtg etc atg ctg ctg ccc gaa tat ttt ggc agt gaa 3( 
Lys Thr Gin Gly Val Leu Met Leu Leu Pro Glu Tyr Phe Gly Ser Glu 
1220 1225 1230 

gcc gat tct atg gtg gta acc age etc att get get ate aaa tta gga 3' 
Ala Asp Ser Met Val Val Thr Ser Leu lie Ala Ala He Lys Leu Gly 
1235 1240 1245 

ttt cgt gag gtg ttg ggt ggc gat cct gac cac ctg gat gtc acc agt 3' 
Phe Arg Glu Val Leu Gly Gly Asp Pro Asp His Leu Asp Val Thr Ser 
1250 1255 1260 

gtg cag gtc ccc cgt act tct ggc gat ggt gca ctt gat gcc ctt ttg 3 
Val Gin Val Pro Arg Thr Ser Gly Asp Gly Ala Leu Asp Ala Leu Leu 
1265 1270 1275 1280 

ctg cac gat cag gtt 3 
Leu His Asp Gin Val 
1285 



<210> 104 
<211> 1285 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 104 

Pro Val Ser Tyr 



lie Ala Thr Ala 
20 

Val Phe Cys Glu 
35 

lie Ser Ala Tyr 
50 

Ala Ala Asp Ser 
65 

Ala Leu Pro Glu 



Val Lys Ala Ala 
100 

Val Arg Ala Glu 
115 

Pro Gly Val Glu 
130 

Arg Ala Leu Gly 
145 

Asp Gly Pro Ala 



Tyr Cys Arg Ser 
180 

Gly Thr Asn lie 
195 

Phe Glu Gin Pro 
210 

Gin Arg Ala Ala 
225 

Val Asp Gly Thr 



Leu Ser Thr Arg 
260 

lie Ala Val Leu 
275 

Lys Gin Thr Cys 
290 

Gly Ser Gly He 
305 



Pro Leu Val Glu 
5 

Gin His Glu Asp 



Lys Val Trp Leu 
40 

Ala Ala His Asp 
55 

Thr Pro Leu Ser 
70 

Leu Val Leu Gly 
85 

Glu Phe He Ser 



Tyr Gly Lys Val 
120 

Thr His Leu Trp 
135 

Val Gly Asp Glu 
150 

Glu Asp Ala Asn 
165 

Cys Gly Arg Ser 



Pro Val Leu Glu 
200 

His Lys Gin Arg 
215 

He Glu Gin Gly 
230 

Ser Ala Val Leu 
245 

Gin Pro Ser Pro 



Thr His Phe Gly 
280 

Pro Ser Cys Gly 
295 

Ser Thr Leu Leu 
310 



Asp He Glu Val 
10 

Asp Tyr Ala Gin 
25 

Cys Glu Ala Asp 



Leu Thr Ala Ala 
60 



Arg Arg Asp Gin 
75 

Ala Thr Ala Arg 
90 

His Ala Leu Ala 
105 

Ala Ala Trp Gly 



Val Arg Glu Val 
140 



Gin Ser Met Phe 
155 

Thr Gin Gin Trp 
170 

Gly Trp Met Val 
185 

Glu Gin Lys He 



Ala Leu Leu Asp 
220 

Arg Ser Val Ala 
235 

Trp Phe His Ser 
250 

Glu Glu Glu Gin 
265 

Pro Glu Ala Asp 



Asp Val Asp Ser 
300 

Ser Val Ser Leu 
315 



Val Leu Asp Thr 
15 

Leu Cys Phe Arg 
30 

Leu His Ala Ala 
45 

He Leu Gin His 



Asp Glu Val Thr 
80 

He Leu Gly Glu 
95 

Ala Met Ala Phe 

110 

Ala Lys Arg Leu 
125 

Ser Arg He Asp 



Arg Trp Ser Asp 
160 

Leu Pro Ala Cys 
175 

Ser Leu Glu Gin 
190 

Arg Leu Asn Ser 
205 

Ala Thr Ser Glu 



Gly Pro Arg Gly 
240 

Ala Ser Asn Glu 
255 

Ser Gly Ser Ser 
270 

Asp Leu Ser Ala 
285 

He Arg Tyr He 



Ser Asn Leu Phe 
320 
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Gly Met Ala Asp 



Asp Ser Val Gin 
340 



Ser Arg Ala Phe 
355 

Asn Glu Val Thr 
370 

Thr Ser Gly Arg 
385 

Leu Asp lie Tyr 



Arg Arg Glu Ala 
420 

Ala Leu Glu Phe 
435 

Thr Gly Ala Leu 
450 

Ser Ala Ala Ala 
465 

lie Glu Asp Glu 



Leu Leu Arg Ala 
500 

Leu Arg Thr Asp 
515 

Ala Glu Gly lie 
530 

Arg Val Gly Ser 
545 

Thr Pro Leu Gly 



Val Leu Gly lie 
580 

Phe Asp Ala Leu 
595 

Ser Gly Gly Lys 
610 



Ser Glu Asp His 
625 



Leu Asp Ser Ala 
325 

Asp Ala Ala His 



Ala Leu Arg Thr 
360 



Leu Pro Ser lie 
375 

Thr Arg Tyr Glu 
390 

Lys Pro Tyr Trp 
405 

Ser Arg Asn Val 



Gly Gin Arg Ala 
440 

Ser Ala Phe Val 
455 

Glu Ala Leu Tyr 
470 

Asn Leu Arg Leu 
485 

Arg Gly Gly lie 



Gly Asn Pro Tyr 
520 

Pro Gly Phe Val 
535 

Ala Leu Ser Gly 
550 

Ser Pro Arg Gly 
565 

Ser Thr His Asp 



Ser Asn Arg Ser 
600 

lie Tyr Cys Leu 
615 

Pro Glu Val Leu 
630 



Glu Lys Lys Thr 
330 

Arg Ala Gly Tyr 
345 

Tyr Thr Arg Arg 



Ser Arg Ala Leu 
380 

Leu Leu Pro Pro 
395 

His Pro Asp Ala 
410 

His Lys Arg Leu 
425 

Asp Leu Pro Arg 



Asp Leu Pro Lys 
460 

Ala He Glu Val 
475 



Arg Trp Val Gin 
490 

Asn His Glu Trp 
505 

Met Leu Asn Arg 



Arg Gly Gly Ala 
540 

Ser Leu Arg Ser 
555 

Arg Tyr Ala Ser 
570 

Ala Ala Thr Ala 
585 

He Leu Ser Ser 



Glu Ala Glu Arg 
620 

Glu Cys Ser Val 
635 



Leu Val Phe Ala 
335 

Val Gin Ala Arg 
350 

Ala Val Gly Asp 
365 

Met Asp Asn Ala 



Asp Leu Thr Asp 
400 

Ser Lys Ala Glu 
415 

Ser Phe Asp Leu 
430 

Ser Leu Ala Leu 
445 

Gly Val Ala Leu 



Pro Thr Leu Asp 
480 



Gly Ala Leu Glu 
495 

Phe Gly Ala Tyr 
510 

Arg Gin Ala Arg 
525 

Pro Glu Phe Pro 



Ser Thr Gly Thr 
560 



Trp Thr Ser Gin 
575 

He Thr Lys Leu 
590 

lie Ser Thr Asp 
605 

He Arg He Phe 



Cys His Ala Gin 
640 
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Thr Gly Val Thr 



Phe Ser Pro Ser 
660 

Asn Tyr Tyr Arg 
675 

Ala Arg Glu His 
690 

Glu Gin Ser Phe 
705 

Ala Pro Asn Val 



lie Gly Asp Leu 
740 

Ala Ser Tyr Val 
755 

Ser Leu Val Leu 
770 

Leu Asn Gin Pro 
785 

Ala Tyr Leu Ser 



Val lie Asp Cys 
820 

Ala lie Asp Val 
835 

Leu Leu Lys Ala 
850 

Phe Val Arg Thr 
865 

Leu Arg Thr Trp 



Leu Glu Thr Ser 
900 

Ala Arg Arg Gly 
915 

Asn Asp Ala His 
930 

Ala Ser Leu Lys 
945 

Phe Trp lie Ala 



Asp His Val Arg 
645 

Cys Gly Gly Val 



Arg Leu Tyr Ser 
680 



Thr Ser Met Leu 
695 

Arg Gly Gly Glu 
710 

Leu Val Ala Thr 
725 

Ser Thr Val Met 



Gin Arg Val Gly 
760 



Ala Val Val Arg 
775 

Leu Ser Met lie 
790 

Ala Ser Glu lie 
805 

Leu Asp Thr Arg 



Phe Asp Asn Ala 
840 

Gin lie His Ala 
855 

Leu Asn Met Gin 
870 

Ala Ser Gly Asn 
885 

Gin Lys Glu Trp 



Glu Leu Glu Lys 
920 

Asp Glu Glu Leu 
935 

Ala Val Lys Leu 
950 

Ala Leu Glu Arg 



Asp Phe Leu Asp 
650 

Leu His lie Glu 
665 

Ala lie Glu Pro 



Lys Lys Lys Asp 
700 

Gly Ser Ala Lys 
715 

Pro Thr Leu Glu 
730 

Leu Ala Ser Leu 
745 

Arg Ala Gly Arg 



Gly Arg Gly Val 
780 



Lys Gly Ala lie 
795 

Leu His Arg Gin 
810 

Ala Glu Leu Pro 
825 

Ala Gly Lys Thr 



Gly Leu Asp Pro 
860 

lie Ser lie Asp 
875 

Ser Thr Asp Ser 
890 

Met Glu Glu Arg 
905 

lie Phe Asp Lys 



Lys Glu Glu Lys 
940 



Gin He Arg Asp 
955 

Tyr Gly Leu Leu 



Gly Ala Pro Cys 
655 

Glu Val Glu Asp 
670 

Arg Thr Val He 
685 

Arg Leu Ala Leu 



Gin Ser Pro Asp 
720 

Met Gly He Asp 
735 

Pro Thr Ser Val 
750 

Leu Ser Gly Asn 
765 

Thr Leu Pro Arg 



Thr Pro Pro Val 
800 

Phe Leu Ala Tyr 
815 

Lys Leu Glu Thr 
830 

Pro Leu Val Ala 
845 

Leu Leu Glu Glu 



Asn lie Phe Glu 
880 

Leu Leu Ala Leu 
895 

Arg Ser Leu Thr 
910 

Leu Asp Ala Arg 
925 

Arg Lys Thr Ala 



Leu Leu Gly Glu 
960 

Pro Asn Phe Thr 
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Leu Val Asp Asp Ser Val Glu Leu Asn Val Ala Val Thr Ser Phe Asn 
980 985 990 

Pro Gin Glu Val Glu Phe Asp Thr Lys Asn His Ala Tyr Ser Arg Gly 
995 1000 1005 

lie Ser Ala Ala Leu Phe Glu Leu Ala Pro Gly Ala Thr Phe Tyr Ala 
1010 1015 1020 

Gin Gly He Ala Ala Lys Val Asp Ser He Glu He Gly Glu His Gly 
1025 1030 1035 1040 

Ser Ala He Glu Gin Trp Arg Leu Cys Pro Val Cys Ser His Ser Glu 
1045 1050 1055 

He Leu Gin Pro Gly Val Ser Thr Pro Gly Ser Cys Pro Thr Cys Gly 
1060 1065 1070 

Ser Pro Ala Phe Ala Asp Lys Gly Gin He Leu Glu Val Val Gin Met 
. 1075 1080 1085 

Arg Lys Val Ser Ser Ala Val Glu Lys Thr Arg Ala Ala He Ser Asp 
1090 1095 HOO 

Asp Arg Glu Asp Arg Phe Ser Thr Arg Phe Asn Gin His Val Ser Phe 
1105 1110 1H5 1120 

Val Val Pro Pro Asp Gly His Gly Lys Ser Trp Tyr Leu Asn Asp Gly 
1125 1130 1135 

Phe Gly He Glu His Leu Pro Lys Val Glu Leu Arg Trp Leu Asn Leu 
1140 1145 H50 

Gly He Gly Asn Gly Gin Lys Arg Arg Leu Gly Gly Phe Glu Val Thr 
1155 1160 H65 

Ser Pro Leu Phe Asn Val Cys Arg His Cys Gly His Leu Asp Ser Glu 
1170 1175 1180 

Ala Gly Ala Asn Ser Arg Trp Asp His Arg Pro Trp Cys Pro His Arg 
1185 1190 H95 1200 

Tyr Glu Gin Lys Glu Asp Thr Val Ser Phe Ala Leu Gly Arg Thr Leu 
1205 1210 1215 

Lys Thr Gin Gly Val Leu Met Leu Leu Pro Glu Tyr Phe Gly Ser Glu 
1220 1225 1230 

Ala Asp Ser Met Val Val Thr Ser Leu He Ala Ala He Lys Leu Gly 
1235 1240 1245 

Phe Arg Glu Val Leu Gly Gly Asp Pro Asp His Leu Asp Val Thr Ser 
1250 1255 1260 

Val Gin Val Pro Arg Thr Ser Gly Asp Gly Ala Leu Asp Ala Leu Leu 
1265 1270 1275 1280 

Leu His Asp Gin Val 
1285 
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<210> 105 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1522) 
<223> RXA01740 



<400> 105 

tcagcgatac gaaaacatga aggcaacccc tgaggggatg ttgcttgatt tcgacgatct 6i 

gttgcttcac accgccgggg cgttgtagaa ttccccggcg gtg gcg gag gag ttc l: 

Val Ala Glu Glu Phe 
1 5 



cgc cag cag tat cgc age ttt gtg gtc gat gag tat cag gat gtg acg 163 
Arg Gin Gin Tyr Arg Ser Phe Val Val Asp Glu Tyr Gin Asp Val Thr 
10 15 20 

cct ctg cag cag egg gtg etc gat gcg tgg etc ggc gat cgc gat gac 211 
Pro Leu Gin Gin Arg Val Leu Asp Ala Trp Leu Gly Asp Arg Asp Asp 
25 30 35 

ctg acg gtt gtc ggc gat get aac cag aca att tat teg ttc acg ggg 259 
Leu Thr Val Val Gly Asp Ala Asn Gin Thr He Tyr Ser Phe Thr Gly 
40 45 50 

gca aca cct gaa ttt ttg ctt aat ttc teg agg aaa tat ccg gag gca 3 07 
Ala Thr Pro Glu Phe Leu Leu Asn Phe Ser Arg Lys Tyr Pro Glu Ala 
55 60 65 

acc gtc gtc aag ctg cag cgc gac tac cgc tea acg ccg cag gtc ace 355 
Thr Val Val Lys Leu Gin Arg Asp Tyr Arg Ser Thr Pro Gin Val Thr 
70 75 80 85 

gcg ctg gec aat acc gtc ate ggc cag gcg egg ggg cgc gtt get ggc 403 
Ala Leu Ala Asn Thr Val He Gly Gin Ala Arg Gly Arg Val Ala Gly 
90 95 100 

acg cgc ctg gag ctt cag gga atg egg ate gec ggg ccg gag ccc gaa 451 
Thr Arg Leu Glu Leu Gin Gly Met Arg He Ala Gly Pro Glu Pro Glu 
105 HO 115 

ttt teg get ttc gac gac gaa ccc acc gaa gee cgc gaa gtt gcg ggc 499 
Phe Ser Ala Phe Asp Asp Glu Pro Thr Glu Ala Arg Glu Val Ala Gly 
120 125 130 

cgc att ttg acg ctg ctt aaa aac ggc gtt cag gee tea gaa ate gee 547 
Arg He Leu Thr Leu Leu Lys Asn Gly Val Gin Ala Ser Glu lie Ala 
135 140 145 

gtt ttg tac cgc ate aac gcg cag teg gcg gtt ttc gag caa gcg ctt 595 
Val Leu Tyr Arg He Asn Ala Gin Ser Ala Val Phe Glu Gin Ala Leu 
150 155 160 165 

gee gac gee ggc ate gta tat cag gtg cgc ggc ggc gaa ggc ttt ttc 643 
Ala Asp Ala Gly He Val Tyr Gin Val Arg Gly Gly Glu Gly Phe Phe 



BGI-130CP 



-246- 



acc cgc cca gaa att cgc caa gcc ctg agt caa ctg ate cgc act tec 691 
Thr Arg Pro Glu lie Arg Gin Ala Leu Ser Gin Leu lie Arg Thr Ser 
185 190 195 

caa cgc gac gtc gat gaa age gat ctg gtg cgt ctg acg caa cgc aca 739 
Gin Arg Asp Val Asp Glu Ser Asp Leu Val Arg Leu Thr Gin Arg Thr 
200 205 210 

etc gtg cca ctt ggg ttg agt teg gaa gag ccc age ggt gcc caa gag 787 
Leu Val Pro Leu Gly Leu Ser Ser Glu Glu Pro Ser Gly Ala Gin Glu 
215 220 225 

egg gaa cgc tgg caa teg etc aac get tta gtc gat ctg gtg aaa gac 835 
Arg Glu Arg Trp Gin Ser Leu Asn Ala Leu Val Asp Leu Val Lys Asp 
230 235 240 245 

ctt gtt aaa gcc aca cca gat ttg gat etc aca ggc ttg ctg ctg aaa 883 
Leu Val Lys Ala Thr Pro Asp Leu Asp Leu Thr Gly Leu Leu Leu Lys 
250 255 260 

ctt egg gaa cgc caa gag gcg aag cat ccg ccg acc gtc gaa ggt gtc 931 
Leu Arg Glu Arg Gin Glu Ala Lys His Pro Pro Thr Val Glu Gly Val 
265 270 275 

acc ttg gca teg eta cac gcg gcg aaa ggc etc gaa tgg gat gcg gtg 979 
Thr Leu Ala Ser Leu His Ala Ala Lys Gly Leu Glu Trp Asp Ala Val 
280 285 290 

ttt ctt gtc gga ctt gtc gat tec acg tta ccg ate age cac gcc att 1027 
Phe Leu Val Gly Leu Val Asp Ser Thr Leu Pro lie Ser His Ala lie 
295 300 305 

aaa tct ggc gat gaa gca ate gaa gag gaa cgt cgc ctg ttc tat gtc 1075 
Lys Ser Gly Asp Glu Ala lie Glu Glu Glu Arg Arg Leu Phe Tyr Val 
310 315 320 325 

ggt gtg acc cgt gcc cgc gaa cac etc cac tgc agt tgg gca etc gcg 1123 
Gly Val Thr Arg Ala Arg Glu His Leu His Cys Ser Trp Ala Leu Ala 
330 335 340 

agg caa gaa ggc gga egg aaa teg aga aag egg agt cga ttc etc gat 1171 
Arg Gin Glu Gly Gly Arg Lys Ser Arg Lys Arg Ser Arg Phe Leu Asp 
345 350 355 

ggc ata gtc gtg gag atg gcc tec gaa teg ggc aca cct cgc age aat 1219 
Gly lie Val Val Glu Met Ala Ser Glu Ser Gly Thr Pro Arg Ser Asn 
360 365 370 

cgt ccg aaa aac tgc cga gtg tgc gga teg gtt ctt tea age cct gcc 1267 
Arg Pro Lys Asn Cys Arg Val Cys Gly Ser Val Leu Ser Ser Pro Ala 
375 380 385 

gaa aaa get gtc ggt egg tgt gcg agt tgc ccg ate caa gcg gat gaa 1315 
Glu Lys Ala Val Gly Arg Cys Ala Ser Cys Pro lie Gin Ala Asp Glu 
390 395 400 405 

cga gtc ttc gaa cag ctg cga acg tgg cgc aat gac acc gcg aag cgc 13 63 
Arg Val Phe Glu Gin Leu Arg Thr Trp Arg Asn Asp Thr Ala Lys Arg 
410 415 420 
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gaa aac aaa gcg gcg tac atg gtg ttc age aat gca acg ttg atg gcg 1411 
Glu Asn Lys Ala Ala Tyr Met Val Phe Ser Asn Ala Thr Leu Met Ala 
425 430 435 

ate get gaa atg aac ccc acc aac gaa aac gaa ttg etc age gtg ccg 145 9 
lie Ala Glu Met Asn Pro Thr Asn Glu Asn Glu Leu Leu Ser Val Pro 
440 445 450 

ggt gtg ggg ccg atg aag ate gag aac tat ggc gat gac gtg etc gcg 1507 
Gly Val Gly Pro Met Lys lie Glu Asn Tyr Gly Asp Asp Val Leu Ala 
455 460 465 

att ttg gga gca ctt taggaaccta aactccaaca cat 1545 

lie Leu Gly Ala Leu 

470 



<210> 106 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 106 

Val Ala Glu Glu Phe Arg Gin Gin Tyr Arg Ser Phe Val Val Asp Glu 
15 10 15 

Tyr Gin Asp Val Thr Pro Leu Gin Gin Arg Val Leu Asp Ala Trp Leu 
20 25 30 

Gly Asp Arg Asp Asp Leu Thr Val Val Gly Asp Ala Asn Gin Thr lie 
35 40 45 

Tyr Ser Phe Thr Gly Ala Thr Pro Glu Phe Leu Leu Asn Phe Ser Arg 
50 55 60 

Lys Tyr Pro Glu Ala Thr Val Val Lys Leu Gin Arg Asp Tyr Arg Ser 
65 70 75 80 

Thr Pro Gin Val Thr Ala Leu Ala Asn Thr Val lie Gly Gin Ala Arg 
85 90 95 

Gly Arg Val Ala Gly Thr Arg Leu Glu Leu Gin Gly Met Arg lie Ala 
100 105 110 

Gly Pro Glu Pro Glu Phe Ser Ala Phe Asp Asp Glu Pro Thr Glu Ala 
115 120 125 

Arg Glu Val Ala Gly Arg lie Leu Thr Leu Leu Lys Asn Gly Val Gin 
130 135 140 

Ala Ser Glu lie Ala Val Leu Tyr Arg lie Asn Ala Gin Ser Ala Val 
145 150 155 160 

Phe Glu Gin Ala Leu Ala Asp Ala Gly He Val Tyr Gin Val Arg Gly 
165 170 175 

Gly Glu Gly Phe Phe Thr Arg Pro Glu He Arg Gin Ala Leu Ser Gin 
180 185 190 

Leu He Arg Thr Ser Gin Arg Asp Val Asp Glu Ser Asp Leu Val Arg 
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Leu Thr Gin Arg Thr Leu Val Pro Leu Gly Leu Ser Ser Glu Glu Pro 
210 215 220 

Ser Gly Ala Gin Glu Arg Glu Arg Trp Gin Ser Leu Asn Ala Leu Val 
225 230 235 240 

Asp Leu Val Lys Asp Leu Val Lys Ala Thr Pro Asp Leu Asp Leu Thr 
245 250 255 

Gly Leu Leu Leu Lys Leu Arg Glu Arg Gin Glu Ala Lys His Pro Pro 
260 265 270 

Thr Val Glu Gly Val Thr Leu Ala Ser Leu His Ala Ala Lys Gly Leu 
275 280 285 

Glu Trp Asp Ala Val Phe Leu Val Gly Leu Val Asp Ser Thr Leu Pro 
290 295 300 

He Ser His Ala He Lys Ser Gly Asp Glu Ala He Glu Glu Glu Arg 
305 310 315 320 

Arg Leu Phe Tyr Val Gly Val Thr Arg Ala Arg Glu His Leu His Cys 
325 330 335 

Ser Trp Ala Leu Ala Arg Gin Glu Gly Gly Arg Lys Ser Arg Lys Arg 
340 345 350 

Ser Arg Phe Leu Asp Gly He Val Val Glu Met Ala Ser Glu Ser Gly 
355 360 365 

Thr Pro Arg Ser Asn Arg Pro Lys Asn Cys Arg Val Cys Gly Ser Val 
370 375 380 

Leu Ser Ser Pro Ala Glu Lys Ala Val Gly Arg Cys Ala Ser Cys Pro 
385 390 395 400 

He Gin Ala Asp Glu Arg Val Phe Glu Gin Leu Arg Thr Trp Arg Asn 
405 410 415 

Asp Thr Ala Lys Arg Glu Asn Lys Ala Ala Tyr Met Val Phe Ser Asn 
420 425 430 

Ala Thr Leu Met Ala He Ala Glu Met Asn Pro Thr Asn Glu Asn Glu 
435 440 445 

Leu Leu Ser Val Pro Gly Val Gly Pro Met Lys He Glu Asn Tyr Gly 
450 455 460 

Asp Asp Val Leu Ala He Leu Gly Ala Leu 
465 470 



<210> 107 
<211> 2691 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<2 21> CDS 
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<222> (101) . . (2668) 
<223> RXN01683 

<400> 107 

cccaaaatgg tatcgctttg ataccaattt tggggcatgc aaggcgttaa aacggcctgt 60 

ggactaaaat cggtagggtt gacacgaaga aaggtgatca gtg age gac gac aat 115 

Val Ser Asp Asp Asn 



acc gga caa ttt gac cgc gtt aat ccc att gat ate aat gag gaa atg 

Thr Gly Gin Phe Asp Arg Val Asn Pro lie Asp lie Asn Glu Glu Met 

10 15 20 

cag teg age tac ate gac tac gcg atg tea gtc ate gtc gga cgt gee 

Gin Ser Ser Tyr lie Asp Tyr Ala Met Ser Val lie Val Gly Arg Ala 

25 30 35 

etc cca gag gtg cga gac ggc ctg aag cca gtc cac cgc cgc gtc ttg 

Leu Pro Glu Val Arg Asp Gly Leu Lys Pro Val His Arg Arg Val Leu 



tac gcg atg ttc gac aac ggc tac cgc ccc gac cgc age tac gtg aag 
Tyr Ala Met Phe Asp Asn Gly Tyr Arg Pro Asp Arg Ser Tyr Val Lys 



tct gca aaa cca gtg gca gac acc atg ggt aac ttc cac cca cac ggc 
Ser Ala Lys Pro Val Ala Asp Thr Met Gly Asn Phe His Pro His Gly 



gac acc gca att tat gac acg ttg gtg cgc atg get cag cca tgg tec 
Asp Thr Ala He Tyr Asp Thr Leu Val Arg Met Ala Gin Pro Trp Ser 
90 95 100 

atg cga tac ccg ctg gta gac ggc cag ggt aac ttc ggt tec cgc ggc 
Met Arg Tyr Pro Leu Val Asp Gly Gin Gly Asn Phe Gly Ser Arg Gly 
105 110 115 

aac gac ggc cct gca gca atg cgt tac acc gag tgc cgc atg acc cca 
Asn Asp Gly Pro Ala Ala Met Arg Tyr Thr Glu Cys Arg Met Thr Pro 
120 125 130 

ctg gee atg gag atg gtg cgc gac ate cgc gaa aac acc gtc aac ttc 
Leu Ala Met Glu Met Val Arg Asp He Arg Glu Asn Thr Val Asn Phe 
135 140 145 

tea cca aac tac gac ggt aaa acc etc gaa cca gac gtt ttg cca teg 
Ser Pro Asn Tyr Asp Gly Lys Thr Leu Glu Pro Asp Val Leu Pro Ser 
150 155 160 165 

cgc gtt cca aac ttg ttg atg aac ggt teg ggc ggc att gcg gtc ggc 
Arg Val Pro Asn Leu Leu Met Asn Gly Ser Gly Gly He Ala Val Gly 
170 175 180 

atg gee acc aac ate cca ccg cac aac etc aac gag ctt gee gac gee 
Met Ala Thr Asn He Pro Pro His Asn Leu Asn Glu Leu Ala Asp Ala 
185 190 195 

ate ttc tgg etc ctg gaa aac cca gac gee gaa gaa tec gaa get etc 
He Phe Trp Leu Leu Glu Asn Pro Asp Ala Glu Glu Ser Glu Ala Leu 
200 205 210 
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gaa gcc tgc atg aag ttt gtg aag ggc cca gac ttc cca acc get ggc 
Glu Ala Cys Met Lys Phe Val Lys Gly Pro Asp Phe Pro Thr Ala Gly 
215 220 225 

etc ate ate ggt gac aag ggc ate cac gat gcc tac acc acc ggc cgc 
Leu lie lie Gly Asp Lys Gly lie His Asp Ala Tyr Thr Thr Gly Arg 
230 235 240 245 

ggc tec ate cgc atg cgc ggt gtc acc tec ate gag gag gaa ggc aac 
Gly Ser lie Arg Met Arg Gly Val Thr Ser lie Glu Glu Glu Gly Asn 
250 255 260 

cgc acc gtc ate gtt ate acc gag ctg cca tac cag gtc aac ccg gat 
Arg Thr Val lie Val lie Thr Glu Leu Pro Tyr Gin Val Asn Pro Asp 
265 270 275 

aac ctg ate tct aat ate gcg gag cag gtg cgc gac ggc aag etc gtg 
Asn Leu lie Ser Asn lie Ala Glu Gin Val Arg Asp Gly Lys Leu Val 
280 285 290 

ggc ate tec aag att gaa gat gaa tec tec gac cgc gtc ggc atg cgc 
Gly lie Ser Lys lie Glu Asp Glu Ser Ser Asp Arg Val Gly Met Arg 
295 300 305 

att gtg gtc acc etc aag cgc gac gca gtt gcc cgc gtg gtg ctg aac 
lie Val Val Thr Leu Lys Arg Asp Ala Val Ala Arg Val Val Leu Asn 
310 315 320 325 

aac ctg ttc aag cac tec cag ctg caa gcc aac ttt ggt gcg aac atg 
Asn Leu Phe Lys His Ser Gin Leu Gin Ala Asn Phe Gly Ala Asn Met 
330 335 340 

etc tec ate gtc gat ggc gtg cca cgc acc ctt cgc ctg gac cag atg 
Leu Ser lie Val Asp Gly Val Pro Arg Thr Leu Arg Leu Asp Gin Met 
345 350 355 

ctg cgc tac tac gtg gca cac cag ate gaa gtc ate gtg cgc cgc acc 
Leu Arg Tyr Tyr Val Ala His Gin lie Glu Val lie Val Arg Arg Thr 
360 365 370 

caa tac cgc etc gac aag get gaa gag cgc gcc cac etc etc cgc ggc 
Gin Tyr Arg Leu Asp Lys Ala Glu Glu Arg Ala His Leu Leu Arg Gly 
375 380 385 

ctg gtc aag gcc ctg gac atg ctg gac gag gtc ate gcg etc ate cgc 
Leu Val Lys Ala Leu Asp Met Leu Asp Glu Val lie Ala Leu lie Arg 
390 395 400 405 

cgc age cca acc cca gat gaa gcc cgc acc ggc etc atg teg ctt etc 
Arg Ser Pro Thr Pro Asp Glu Ala Arg Thr Gly Leu Met Ser Leu Leu 
410 415 420 

gac gtc gac gag gcg cag get gac gca att ctg gca atg cag ctg cgt 
Asp Val Asp Glu Ala Gin Ala Asp Ala lie Leu Ala Met Gin Leu Arg 
425 430 435 

cgc ctg gcg gca ctg gaa cgc caa aag ate ate gat gag etc get gaa 
Arg Leu Ala Ala Leu Glu Arg Gin Lys lie lie Asp Glu Leu Ala Glu 
440 445 450 
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ate gag ctg gaa ate get gac ctg aag gec ate ctg gca age cca gaa 
lie Glu Leu Glu lie Ala Asp Leu Lys Ala lie Leu Ala Ser Pro Glu 
455 460 465 

cgt cag cgc acc ate gtt cgc gat gag ctg acc gaa ate gtg gaa aag 
Arg Gin Arg Thr lie Val Arg Asp Glu Leu Thr Glu lie Val Glu Lys 
470 475 480 485 

tac ggc gac gag cgt cgt tec cag ate ate get gec acc ggc gac gtg 
Tyr Gly Asp Glu Arg Arg Ser Gin lie lie Ala Ala Thr Gly Asp Val 
490 495 500 

tct gaa gaa gac etc att gcg cgt gaa aac gtt gtc ate acc att acc 
Ser Glu Glu Asp Leu He Ala Arg Glu Asn Val Val He Thr He Thr 
505 510 515 

tec acc ggt tac gca aag cgc acc aag gtc gat gee tac aag teg caa 
Ser Thr Gly Tyr Ala Lys Arg Thr Lys Val Asp Ala Tyr Lys Ser Gin 
520 525 530 

aag cgt ggc ggc aag ggt gtt cgt ggc gca gag etc aag caa gat gac 
Lys Arg Gly Gly Lys Gly Val Arg Gly Ala Glu Leu Lys Gin Asp Asp 
535 540 545 

att gtt cgt cac ttc ttc gtc age tec acc cac gac tgg att ttg ttc 
He Val Arg His Phe Phe Val Ser Ser Thr His Asp Trp He Leu Phe 
550 555 560 565 

ttc acc aac tac ggt cgc gtg tac cgc etc aag gca ttc gaa ctt cca 
Phe Thr Asn Tyr Gly Arg Val Tyr Arg Leu Lys Ala Phe Glu Leu Pro 
570 575 580 

gag gca tec cgc acc gca cgt gga cag cac gtg gec aac ctt ctg gaa 
Glu Ala Ser Arg Thr Ala Arg Gly Gin His Val Ala Asn Leu Leu Glu 
585 590 595 

ttc caa cct ggt gag caa ate gec cag gtc ate cag ttg gaa age tac 
Phe Gin Pro Gly Glu Gin He Ala Gin Val He Gin Leu Glu Ser Tyr 
600 605 610 

aac gac ttc cca tac ctg gtg etc gca acc gca cac ggt cgc gtg aag 
Asn Asp Phe Pro Tyr Leu Val Leu Ala Thr Ala His Gly Arg Val Lys 
615 620 625 

aag tec cgc ctg etc gac tac gaa tea gca cgt tec ggt ggc etc ate 
Lys Ser Arg Leu Leu Asp Tyr Glu Ser Ala Arg Ser Gly Gly Leu He 
630 635 640 645 

gec ate aac ctg aac gag gac gat cgc etc ate ggc gee gca ctt tgc 
Ala He Asn Leu Asn Glu Asp Asp Arg Leu He Gly Ala Ala Leu Cys 
650 655 660 

ggt gaa gaa gac gat ctg ctg ctg gtc tct gaa ttc gga cag tec ate 
Gly Glu Glu Asp Asp Leu Leu Leu Val Ser Glu Phe Gly Gin Ser He 
665 670 675 

cgc ttc acc gee gac gat gag cag etc cgc ccc atg ggc cgc gec acc 
Arg Phe Thr Ala Asp Asp Glu Gin Leu Arg Pro Met Gly Arg Ala Thr 
680 685 690 

gec ggt gtc aag ggc atg cgc ttc cgc gac aac gac caa ctg ctg tec 
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Ala Gly Val Lys Gly Met Arg Phe Arg Asp Asn Asp Gin Leu Leu Ser 
695 700 705 

atg tec gtg gtc cgc gac ggc gaa ttc etc etc gtt gee acc tec ggc 
Met Ser Val Val Arg Asp Gly Glu Phe Leu Leu Val Ala Thr Ser Gly 
710 715 720 725 

ggc tac ggc aag cgc acc cca ctt gag gat tac tec acc cag ggc cgt 
Gly Tyr Gly Lys Arg Thr Pro Leu Glu Asp Tyr Ser Thr Gin Gly Arg 
730 735 740 

ggt ggc etc ggc gtg gtg acc ttc aag tac acc ccg aag cgc ggt cgc 
Gly Gly Leu Gly Val Val Thr Phe Lys Tyr Thr Pro Lys Arg Gly Arg 
745 750 755 

etc gtc age gec ate gca gtt gag gaa gat gac gag ate ttc gee ate 
Leu Val Ser Ala He Ala Val Glu Glu Asp Asp Glu He Phe Ala He 
760 765 770 

acc tec gee ggc ggc gtt gtt cgc acc gaa gtc aag cag ate cga cca 
Thr Ser Ala Gly Gly Val Val Arg Thr Glu Val Lys Gin He Arg Pro 
775 780 785 

tec tec cgt gca aca atg ggt gtt cga ctg gtc aac ttg gaa gaa ggt 
Ser Ser Arg Ala Thr Met Gly Val Arg Leu Val Asn Leu Glu Glu Gly 
790 795 800 805 

gta gaa ctg ctt gec ate gac aag aac gtc gaa gac cag ggc gaa gca 
Val Glu Leu Leu Ala He Asp Lys Asn Val Glu Asp Gin Gly Glu Ala 
810 815 820 

tec gca gaa gca gta gca aag ggt gca gtc gaa gga cca gca tec aag 
Ser Ala Glu Ala Val Ala Lys Gly Ala Val Glu Gly Pro Ala Ser Lys 
825 830 835 

act get gec gaa gaa acc gac tec gtt gac aac gga tec gac gaa aac 
Thr Ala Ala Glu. Glu Thr Asp Ser Val Asp Asn Gly Ser Asp Glu Asn 
840 845 850 

ggc gag gaa taatttatgg catcccgaga agt 
Gly Glu Glu 



<210> 108 
<211> 856 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 108 

Val Ser Asp Asp Asn Thr Gly Gin Phe Asp Arg Val Asn Pro He Asp 
15 10 15 

He Asn Glu Glu Met Gin Ser Ser Tyr He Asp Tyr Ala Met Ser Val 
20 25 30 

He Val Gly Arg Ala Leu Pro Glu Val Arg Asp Gly Leu Lys Pro Val 
35 40 45 



His Arg Arg Val Leu Tyr Ala Met Phe Asp Asn Gly Tyr Arg Pro Asp 
50 55 60 
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Arg Ser Tyr Val 
65 

Phe His Pro His 



Ala Gin Pro Trp 
100 

Phe Gly Ser Arg 
115 

Cys Arg Met Thr 
130 

Asn Thr Val Asn 
145 

Asp Val Leu Pro 



Gly He Ala Val 
180 

Glu Leu Ala Asp 
195 

Glu Ser Glu Ala 
210 

Phe Pro Thr Ala 
225 

Tyr Thr Thr Gly 



Glu Glu Glu Gly 
260 

Gin Val Asn Pro 
275 

Asp Gly Lys Leu 
290 

Arg Val Gly Met 
305 

Arg Val Val Leu 



Phe Gly Ala Asn 
340 



Arg Leu Asp Gin 
355 

He Val Arg Arg 
370 



Lys Ser Ala Lys 
70 

Gly Asp Thr Ala 
85 

Ser Met Arg Tyr 



Gly Asn Asp Gly 
120 



Pro Leu Ala Met 
135 

Phe Ser Pro Asn 
150 

Ser Arg Val Pro 
165 

Gly Met Ala Thr 



Ala He Phe Trp 
200 

Leu Glu Ala Cys 
215 

Gly Leu He He 
230 

Arg Gly Ser He 
245 

Asn Arg Thr Val 



Asp Asn Leu He 
280 

Val Gly He Ser 
295 

Arg He Val Val 
310 

Asn Asn Leu Phe 
325 

Met Leu Ser He 



Met Leu Arg Tyr 
360 

Thr Gin Tyr Arg 
375 



Pro Val Ala Asp 
75 

He Tyr Asp Thr 
90 

Pro Leu Val Asp 
105 

Pro Ala Ala Met 



Glu Met Val Arg 
140 



Tyr Asp Gly Lys 
155 

Asn Leu Leu Met 
170 

Asn He Pro Pro 
185 

Leu Leu Glu Asn 



Met Lys Phe Val 
220 

Gly Asp Lys Gly 
235 

Arg Met Arg Gly 
250 

lie Val He Thr 
265 

Ser Asn He Ala 



Lys He Glu Asp 
300 

Thr Leu Lys Arg 
315 

Lys His Ser Gin 
330 

Val Asp Gly Val 
345 

Tyr Val Ala His 



Leu Asp Lys Ala 
380 



Thr Met Gly Asn 
80 

Leu Val Arg Met 
95 

Gly Gin Gly Asn 
110 

Arg Tyr Thr Glu 
125 

Asp He Arg Glu 



Thr Leu Glu Pro 
160 

Asn Gly Ser Gly 
175 

His Asn Leu Asn 
190 

Pro Asp Ala Glu 
205 

Lys Gly Pro Asp 



He His Asp Ala 
240 



Val Thr Ser He 
255 

Glu Leu Pro Tyr 
270 

Glu Gin Val Arg 
285 

Glu Ser Ser Asp 



Asp Ala Val Ala 
320 

Leu Gin Ala Asn 
335 

Pro Arg Thr Leu 
350 

Gin He Glu Val 
365 

Glu Glu Arg Ala 
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His Leu Leu Arg 
385 

lie Ala Leu lie 



Leu Met Ser Leu 
420 

Ala Met Gin Leu 
435 

Asp Glu Leu Ala 
450 

Leu Ala Ser Pro 
465 

Glu lie Val Glu 



Ala Thr Gly Asp 
500 

Val He Thr He 
515 

Ala Tyr Lys Ser 
530 

Leu Lys Gin Asp 
545 

Asp Trp He Leu 



Ala Phe Glu Leu 
580 

Ala Asn Leu Leu 
595 

Gin Leu Glu Ser 
610 

His Gly Arg Val 
625 

Ser Gly Gly Leu 



Gly Ala Ala Leu 
660 

Phe Gly Gin Ser 
675 

Met Gly Arg Ala 
690 

Asp Gin Leu Leu 



Gly Leu Val Lys 
390 

Arg Arg Ser Pro 
405 

Leu Asp Val Asp 



Arg Arg Leu Ala 
440 

Glu He Glu Leu 
455 

Glu Arg Gin Arg 
470 

Lys Tyr Gly Asp 
485 

Val Ser Glu Glu 



Thr Ser Thr Gly 
520 



Gin Lys Arg Gly 
535 

Asp He Val Arg 
550 

Phe Phe Thr Asn 
565 

Pro Glu Ala Ser 



Glu Phe Gin Pro 
600 

Tyr Asn Asp Phe 
615 

Lys Lys Ser Arg 
630 

He Ala He Asn 
645 

Cys Gly Glu Glu 



He Arg Phe Thr 
680 

Thr Ala Gly Val 
695 

Ser Met Ser Val 



Ala Leu Asp Met 
395 



Thr Pro Asp Glu 
410 

Glu Ala Gin Ala 
425 

Ala Leu Glu Arg 



Glu He Ala Asp 
460 

Thr lie Val Arg 
475 

Glu Arg Arg Ser 
490 

Asp Leu lie Ala 
505 

Tyr Ala Lys Arg 



Gly Lys Gly Val 
540 

His Phe Phe Val 
555 

Tyr Gly Arg Val 
570 

Arg Thr Ala Arg 
585 

Gly Glu Gin He 



Pro Tyr Leu Val 
620 

Leu Leu Asp Tyr 
635 

Leu Asn Glu Asp 
650 

Asp Asp Leu Leu 
665 

Ala Asp Asp Glu 



Lys Gly Met Arg 
700 

Val Arg Asp Gly 



Leu Asp Glu Val 
400 



Ala Arg Thr Gly 
415 

Asp Ala He Leu 
430 

Gin Lys He He 
445 

Leu Lys Ala lie 



Asp Glu Leu Thr 
480 

Gin He He Ala 
495 

Arg Glu Asn Val 
510 

Thr Lys Val Asp 
525 

Arg Gly Ala Glu 



Ser Ser Thr His 
560 

Tyr Arg Leu Lys 
575 

Gly Gin His Val 
590 

Ala Gin Val He 
605 

Leu Ala Thr Ala 



Glu Ser Ala Arg 
640 



Asp Arg Leu He 
655 

Leu Val Ser Glu 
670 

Gin Leu Arg Pro 
685 

Phe Arg Asp Asn 



Glu Phe Leu Leu 
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705 

Val Ala Thr Ser 



Ser Thr Gin Gly 
740 

Pro Lys Arg Gly 
755 

Glu lie Phe Ala 
770 

Lys Gin lie Arg 
785 

Asn Leu Glu Glu 



Asp Gin Gly Glu 
820 



Gly Pro Ala Ser 
835 

Gly Ser Asp Glu 
850 



710 

Gly Gly Tyr Gly 
725 

Arg Gly Gly Leu 



Arg Leu Val Ser 
760 

lie Thr Ser Ala 
775 

Pro Ser Ser Arg 
790 

Gly Val Glu Leu 
805 

Ala Ser Ala Glu 



Lys Thr Ala Ala 
840 



Asn Gly Glu Glu 
855 



715 

Lys Arg Thr Pro 
730 

Gly Val Val Thr 
745 

Ala lie Ala Val 



Gly Gly Val Val 
780 

Ala Thr Met Gly 
795 

Leu Ala lie Asp 
810 

Ala Val Ala Lys 
825 

Glu Glu Thr Asp 



720 

Leu Glu Asp Tyr 
735 

Phe Lys Tyr Thr 
750 

Glu Glu Asp Asp 
765 

Arg Thr Glu Val 



Val Arg Leu Val 
800 



Lys Asn Val Glu 
815 

Gly Ala Val Glu 
830 

Ser Val Asp Asn 
845 



<210> 109 
<211> 257 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (234) 
<223> FRXA01682 

<400> 109 

cgc acc aag gtc gat gcc tac aag teg caa aag cgt ggc ggc aag ggt 

Arg Thr Lys Val Asp Ala Tyr Lys Ser Gin Lys Arg Gly Gly Lys Gly 
15 10 15 

gtt tgt ggc gca gag etc aag caa gat gac att gtt cgt cac ttc ttc 
Val Cys Gly Ala Glu Leu Lys Gin Asp Asp He Val Arg His Phe Phe 
20 25 30 

gtc age tec acc cac gac tgg att ttg ttt ctt cac caa eta egg teg 
Val Ser Ser Thr His Asp Trp He Leu Phe Leu His Gin Leu Arg Ser 



cgt gta ccg cct caa ggc att cga act tec aga ggc ate ccg cac cgc 
Arg Val Pro Pro Gin Gly He Arg Thr Ser Arg Gly He Pro His Arg 



acg tgg aca gca cgt ggc caa cct tct gga att cca acc tgg 
Thr Trp Thr Ala Arg Gly Gin Pro Ser Gly He Pro Thr Trp 



144 



192 
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tgagcaaatc gcccaggtca tec 

<210> 110 
<211> 78 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Arg Thr Lys Val Asp Ala Tyr Lys Ser Gin Lys Arg Gly Gly Lys Gly 
15 10 15 

Val Cys Gly Ala Glu Leu Lys Gin Asp Asp lie Val Arg His Phe Phe 
20 25 30 

Val Ser Ser Thr His Asp Trp lie Leu Phe Leu His Gin Leu Arg Ser 



Arg Val Pro Pro Gin Gly He Arg Thr Ser Arg Gly He Pro His Arg 
50 55 60 

Thr Trp Thr Ala Arg Gly Gin Pro Ser Gly He Pro Thr Trp 



<210> ill 
<211> 850 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (850) 

<223> FRXA01683 

<400> 111 

ggtgtttgtg gegcagaget caagcaagat gacattgttc gtcacttctt cgtcagctcc 60 

acccacgact ggattttgtt tcttcaccaa ctacggtcgc gtg tac cgc etc aag 115 

Val Tyr Arg Leu Lys 



gca ttc gaa ctt cca gag gca tec cgc acc gca cgt gga cag cac gtg 
Ala Phe Glu Leu Pro Glu Ala Ser Arg Thr Ala Arg Gly Gin His Val 



gec aac ctt ctg gaa ttc caa cct ggt gag caa ate gee cag gtc ate 
Ala Asn Leu Leu Glu Phe Gin Pro Gly Glu Gin He Ala Gin Val He 



cag ttg gaa age tac aac gac ttc cca tac ctg gtg etc gca acc gca 
Gin Leu Glu Ser Tyr Asn Asp Phe Pro Tyr Leu Val Leu Ala Thr Ala 
40 45 50 

cac ggt cgc gtg aag aag tec cgc ctg etc gac tac gaa tea gca cgt 
His Gly Arg Val Lys Lys Ser Arg Leu Leu Asp Tyr Glu Ser Ala Arg 
55 60 65 

tec ggt ggc etc ate gee ate aac ctg aac gag gac gat cgc etc ate 
Ser Gly Gly Leu He Ala He Asn Leu Asn Glu Asp Asp Arg Leu He 
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ggc gcc gca ctt tgc ggt gaa gaa gac gat ctg ctg ctg gtc tct gaa 
Gly Ala Ala Leu Cys Gly Glu Glu Asp Asp Leu Leu Leu Val Ser Glu 
90 95 100 

ttc gga cag tec ate cgc ttc acc gcc gac gat gag cag etc cgc ccc 
Phe Gly Gin Ser He Arg Phe Thr Ala Asp Asp Glu Gin Leu Arg Pro 
105 HO 115 

atg ggc cgc gcc acc gcc ggt gtc aag ggc atg cgc ttc cgc gac aac 
Met Gly Arg Ala Thr Ala Gly Val Lys Gly Met Arg Phe Arg Asp Asn 
120 125 130 

gac caa ctg ctg tec atg tec gtg gtc cgc gac ggc gaa ttc etc etc 
Asp Gin Leu Leu Ser Met Ser Val Val Arg Asp Gly Glu Phe Leu Leu 
135 140 145 

gtt gcc acc tec ggc ggc tac ggc aag cgc acc cca ctt gag gat tac 
Val Ala Thr Ser Gly Gly Tyr Gly Lys Arg Thr Pro Leu Glu Asp Tyr 
150 155 160 165 

tec acc cag ggc cgt ggt ggc etc ggc gtg gtg acc ttc aag tac acc 
Ser Thr Gin Gly Arg Gly Gly Leu Gly Val Val Thr Phe Lys Tyr Thr 
170 175 180 

ccg aag cgc ggt cgc etc gtc age gcc ate gca gtt gag gaa gat gac 
Pro Lys Arg Gly Arg Leu Val Ser Ala He Ala Val Glu Glu Asp Asp 
185 190 195 

gag ate ttc gcc ate acc tec gcc ggc ggc gtt gtt cgc acc gaa gtc 
Glu He Phe Ala He Thr Ser Ala Gly Gly Val Val Arg Thr Glu Val 
200 205 210 

aag cag ate cga cca tec tec cgt gca aca atg ggt gtt cga ctg gtc 
Lys Gin He Arg Pro Ser Ser Arg Ala Thr Met Gly Val Arg Leu Val 
215 220 225 

aac ttg gaa gaa ggt gta gaa ctg ctt gcc ate gac aag aac gtc gaa 
Asn Leu Glu Glu Gly Val Glu Leu Leu Ala He Asp Lys Asn Val Glu 
230 235 240 245 

gac cag ggc gaa gca 
Asp Gin Gly Glu Ala 
250 



<210> 112 
<211> 250 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Val Tyr Arg Leu Lys Ala Phe Glu Leu Pro Glu Ala Ser Arg Thr Ala 
15 10 15 

Arg Gly Gin His Val Ala Asn Leu Leu Glu Phe Gin Pro Gly Glu Gin 
20 25 30 

He Ala Gin Val He Gin Leu Glu Ser Tyr Asn Asp Phe Pro Tyr Leu 
35 40 45 
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Val Leu Ala Thr Ala His Gly Arg Val Lys Lys Ser Arg Leu Leu Asp 
50 55 60 

Tyr Glu Ser Ala Arg Ser Gly Gly Leu He Ala He Asn Leu Asn Glu 
65 70 75 80 

Asp Asp Arg Leu He Gly Ala Ala Leu Cys Gly Glu Glu Asp Asp Leu 
85 90 95 

Leu Leu Val Ser Glu Phe Gly Gin Ser He Arg Phe Thr Ala Asp Asp 
100 105 HO 

Glu Gin Leu Arg Pro Met Gly Arg Ala Thr Ala Gly Val Lys Gly Met 
115 120 125 

Arg Phe Arg Asp Asn Asp Gin Leu Leu Ser Met Ser Val Val Arg Asp 
130 135 140 

Gly Glu Phe Leu Leu Val Ala Thr Ser Gly Gly Tyr Gly Lys Arg Thr 
145 150 155 160 

Pro Leu Glu Asp Tyr Ser Thr Gin Gly Arg Gly Gly Leu Gly Val Val 
165 170 175 

Thr Phe Lys Tyr Thr Pro Lys Arg Gly Arg Leu Val Ser Ala He Ala 
180 185 190 

Val Glu Glu Asp Asp Glu He Phe Ala He Thr Ser Ala Gly Gly Val 
195 200 205 

Val Arg Thr Glu Val Lys Gin He Arg Pro Ser Ser Arg Ala Thr Met 
210 215 220 

Gly Val Arg Leu Val Asn Leu Glu Glu Gly Val Glu Leu Leu Ala He 
225 230 235 240 

Asp Lys Asn Val Glu Asp Gin Gly Glu Ala 
245 250 



<210> 113 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (873) 
<223> FRXA01684 

<400> 113 

ggc gac acc gca att tat gac acg ttg 
Gly Asp Thr Ala He Tyr Asp Thr Leu 
1 5 

tec atg cga tac ccg ctg gta gac ggc 
Ser Met Arg Tyr Pro Leu Val Asp Gly 
20 25 

ggc aac gac ggc cct gca gca atg cgt 
Gly Asn Asp Gly Pro Ala Ala Met Arg 



gtg cgc atg get cag cca tgg 48 
Val Arg Met Ala Gin Pro Trp 
10 15 

cag ggt aac ttc ggt tec cgc 96 
Gin Gly Asn Phe Gly Ser Arg 
30 

tac acc gag tgc cgc atg acc 144 
Tyr Thr Glu Cys Arg Met Thr 
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cca ctg gcc atg gag atg gtg cgc gac ate cgc gaa aac acc gtc aac 192 
Pro Leu Ala Met Glu Met Val Arg Asp He Arg Glu Asn Thr Val Asn 
50 55 60 

ttc tea cca aac tac gac ggt aaa acc etc gaa cca gac gtt ttg cca 240 
Phe Ser Pro Asn Tyr Asp Gly Lys Thr Leu Glu Pro Asp Val Leu Pro 
65 70 75 80 

teg cgc gtt cca aac ttg ttg atg aac ggt teg ggc ggc att gcg gtc 288 
Ser Arg Val Pro Asn Leu Leu Met Asn Gly Ser Gly Gly He Ala Val 
85 90 95 

ggc atg gcc acc aac ate cca ccg cac aac etc aac gag ctt gcc gac 33 6 
Gly Met Ala Thr Asn He Pro Pro His Asn Leu Asn Glu Leu Ala Asp 
100 105 HO 

gcc ate ttc tgg etc ctg gaa aac cca gac gcc gaa gaa tec gaa get 3 84 
Ala lie Phe Trp Leu Leu Glu Asn Pro Asp Ala Glu Glu Ser Glu Ala 
115 120 125 

etc gaa gcc tgc atg aag ttt gtg aag ggc cca gac ttc cca acc get 432 
Leu Glu Ala Cys Met Lys Phe Val Lys Gly Pro Asp Phe Pro Thr Ala 
130 135 140 

ggc etc ate ate ggt gac aag ggc ate cac gat gcc tac acc acc ggc 480 
Gly Leu He He Gly Asp Lys Gly He His Asp Ala Tyr Thr Thr Gly 
145 150 155 160 

cgc ggc tec ate cgc atg cgc ggt gtc acc tec ate gag gag gaa ggc 52 8 
Arg Gly Ser He Arg Met Arg Gly Val Thr Ser He Glu Glu Glu Gly 
165 170 175 

aac cgc acc gtc ate gtt ate acc gag ctg cca tac cag gtc aac ccg 576 
Asn Arg Thr Val He Val He Thr Glu Leu Pro Tyr Gin Val Asn Pro 
180 185 190 

gat aac ctg ate tct aat ate gcg gag cag gtg cgc gac ggc aag etc 624 
Asp Asn Leu He Ser Asn He Ala Glu Gin Val Arg Asp Gly Lys Leu 
195 200 205 

gtg ggc ate tec aag att gaa gat gaa tec tec gac cgc gtc ggc atg 672 
Val Gly lie Ser Lys He Glu Asp Glu Ser Ser Asp Arg Val Gly Met 
210 215 220 

cgc att gtg gtc acc etc aag cgc gac gca gtt gcc cgc gtg gtg ctg 720 
Arg He Val Val Thr Leu Lys Arg Asp Ala Val Ala Arg Val Val Leu 
225 230 235 240 

aac aac ctg ttc aag cac tec cag ctg caa gcc aac ttt ggt gcg aac 768 
Asn Asn Leu Phe Lys His Ser Gin Leu Gin Ala Asn Phe Gly Ala Asn 
245 250 255 

atg etc tec ate gtc gat ggc gtg cca cgc acc ctt cgc ctg gac cag 816 
Met Leu Ser He Val Asp Gly Val Pro Arg Thr Leu Arg Leu Asp Gin 
260 265 270 

atg ctg cgc tac tac gtg gca cac cag ate gaa gtc ate gtg cgc cgc 864 
Met Leu Arg Tyr Tyr Val Ala His Gin He Glu Val He Val Arg Arg 
275 280 285 
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acc caa tac 
Thr Gin Tyr 
290 



<210> 114 
<211> 291 
<212> PRT 

<213> Corynebacterium glutamicum 

Gl^As^Thr Ala He Tyr Asp Thr Leu Val Arg Met Ala Gin Pro Trp 
15 10 15 

Ser Met Arg Tyr Pro Leu Val Asp Gly Gin Gly Asn Phe Gly Ser Arg 
20 25 30 

Gly Asn Asp Gly Pro Ala Ala Met Arg Tyr Thr Glu Cys Arg Met Thr 
35 40 45 

Pro Leu Ala Met Glu Met Val Arg Asp He Arg Glu Asn Thr Val Asn 
50 55 60 

Phe Ser Pro Asn Tyr Asp Gly Lys Thr Leu Glu Pro Asp Val Leu Pro 
65 70 75 80 

Ser Arg Val Pro Asn Leu Leu Met Asn Gly Ser Gly Gly He Ala Val 
85 90 95 

Gly Met Ala Thr Asn He Pro Pro His Asn Leu Asn Glu Leu Ala Asp 
100 105 HO 

Ala He Phe Trp Leu Leu Glu Asn Pro Asp Ala Glu Glu Ser Glu Ala 
115 120 125 

Leu Glu Ala Cys Met Lys Phe Val Lys Gly Pro Asp Phe Pro Thr Ala 
130 135 140 

Gly Leu He He Gly Asp Lys Gly He His Asp Ala Tyr Thr Thr Gly 



155 



160 



Arg Gly Ser He Arg Met Arg Gly Val Thr Ser He Glu Glu Glu Gly 
165 170 175 

Asn Arg Thr Val He Val He Thr Glu Leu Pro Tyr Gin Val Asn Pro 
180 185 190 

Asp Asn Leu He Ser Asn He Ala Glu Gin Val Arg Asp Gly Lys Leu 
195 200 205 

Val Gly He Ser Lys He Glu Asp Glu Ser Ser Asp Arg Val Gly Met 
210 215 220 

Arg He Val Val Thr Leu Lys Arg Asp Ala Val Ala Arg Val Val Leu 
225 230 235 240 

Asn Asn Leu Phe Lys His Ser Gin Leu Gin Ala Asn Phe Gly Ala Asn 
245 250 255 

Met Leu Ser He Val Asp Gly Val Pro Arg Thr Leu Arg Leu Asp Gin 
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Met Leu Arg Tyr Tyr Val Ala His Gin He Glu Val He Val Arg Arg 
275 280 285 

Thr Gin Tyr 
290 



<210> 115 
<211> 953 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (930) 

<223> RXN01688 

<400> 115 

cag ttc gaa ggc cag acc aaa acc aag ctg ggc aac acg gag ate aaa 

Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu He Lys 
15 10 15 

tec ttc gtg cag cgc atg gec aac gag cac ate ggc cac tgg ttg gaa 
Ser Phe Val Gin Arg Met Ala Asn Glu His He Gly His Trp Leu Glu 
20 25 30 

gca aac cct get gaa gee aag gtc ate ate aac aag get gtc ggt tec 
Ala Asn Pro Ala Glu Ala Lys Val He He Asn Lys Ala Val Gly Ser 
35 40 45 

gcg cag gca cgc ctt get get cga aaa gee cgt gac ctg gtc cga egg 
Ala Gin Ala Arg Leu Ala Ala Arg Lys Ala Arg Asp Leu Val Arg Arg 
50 55 60 

aag tea gca acc gat ctg ggt gga ctg ccc ggt aag ctt gee gac tgc 
Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp Cys 
65 70 75 80 

cgt tec aag gat cca gaa aag tec gaa ctt tac ate gtg gag ggc gac 
Arg Ser Lys Asp Pro Glu Lys Ser Glu Leu Tyr He Val Glu Gly Asp 
85 90 95 

tec gca ggt ggt tct gcg aag tec ggc cgt gac tec atg ttc cag gca 
Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala 
100 105 HO 

ate ctt cca ctg cga ggc aag ate etc aac gtg gaa aag gec cgc eta 
He Leu Pro Leu Arg Gly Lys He Leu Asn Val Glu Lys Ala Arg Leu 
115 120 125 

gac aag gtt ctg aag aac gec gaa gtc caa gcg ate ate acc gca ctg 
Asp Lys Val Leu Lys Asn Ala Glu Val Gin Ala He He Thr Ala Leu 
130 135 140 

ggt acc ggc ate cac gac gag ttc gac ate aac aag ctg cgc tac cac 
Gly Thr Gly He His Asp Glu Phe Asp He Asn Lys Leu Arg Tyr His 
145 150 155 160 

aag ate gtg ctg atg gec gac gec gat gtt gac ggc cag cac ate gca 
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Lys lie Val Leu Met Ala Asp Ala Asp Val Asp Gly Gin His lie Ala 
165 170 175 

acg ctg ctg etc acc ctg ctt ttc cgc ttc atg cca gac etc gtc gec 
Thr Leu Leu Leu Thr Leu Leu Phe Arg Phe Met Pro Asp Leu Val Ala 
180 185 190 

gaa ggc cac gtc tac ttg gca cag cca cct ttg tac aaa ctg aag tgg 
Glu Gly His Val Tyr Leu Ala Gin Pro Pro Leu Tyr Lys Leu Lys Trp 
195 200 205 

cag cgc gga gag cca gga ttc gca tac tec gat gag gag cgc gat gag 
Gin Arg Gly Glu Pro Gly Phe Ala Tyr Ser Asp Glu Glu Arg Asp Glu 
210 215 220 

cag etc aac gaa ggc ctt gee get gga cgc aag ate aac aag gac gac 
Gin Leu Asn Glu Gly Leu Ala Ala Gly Arg Lys lie Asn Lys Asp Asp 
225 230 235 240 

ggc ate cag cgc tac aag ggt etc ggc gag atg aac gec age gag ctg 
Gly lie Gin Arg Tyr Lys Gly Leu Gly Glu Met Asn Ala Ser Glu Leu 
245 250 255 

tgg gaa acc acc atg gac cca act gtt cgt att ctg cgc cgc gtg gac 
Trp Glu Thr Thr Met Asp Pro Thr Val Arg lie Leu Arg Arg Val Asp 
260 265 270 

ate acc gat get cag cgt get gat gaa ctg ttc tec ate ttg atg ggt 
He Thr Asp Ala Gin Arg Ala Asp Glu Leu Phe Ser He Leu Met Gly 
275 280 285 

gac gac gtt gtg get cgc cgc age ttc ate acc cga aat gee aag gat 
Asp Asp Val Val Ala Arg Arg Ser Phe He Thr Arg Asn Ala Lys Asp 
290 295 300 

gtt cgt ttc etc gat ate taaagegect tacttaaccc gee 
Val Arg Phe Leu Asp He 
305 310 



<210> 116 
<211> 310 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 116 

Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu He Lys 
15 10 15 

Ser Phe Val Gin Arg Met Ala Asn Glu His He Gly His Trp Leu Glu 
20 25 30 

Ala Asn Pro Ala Glu Ala Lys Val He He Asn Lys Ala Val Gly Ser 



Ala Gin Ala Arg Leu Ala Ala Arg Lys Ala Arg Asp Leu Val Arg Arg 
50 55 60 



Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp Cys 
65 70 75 80 
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Arg Ser Lys Asp Pro Glu Lys Ser Glu Leu Tyr He Val Glu Gly Asp 
85 90 95 

Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala 
100 105 110 

He Leu Pro Leu Arg Gly Lys He Leu Asn Val Glu Lys Ala Arg Leu 
115 120 125 

Asp Lys Val Leu Lys Asn Ala Glu Val Gin Ala He He Thr Ala Leu 
130 135 140 

Gly Thr Gly He His Asp Glu Phe Asp He Asn Lys Leu Arg Tyr His 
145 150 155 150 

Lys He Val Leu Met Ala Asp Ala Asp Val Asp Gly Gin His He Ala 
165 170 175 

Thr Leu Leu Leu Thr Leu Leu Phe Arg Phe Met Pro Asp Leu Val Ala 
180 185 190 

Glu Gly His Val Tyr Leu Ala Gin Pro Pro Leu Tyr Lys Leu Lys Trp 
195 200 205 

Gin Arg Gly Glu Pro Gly Phe Ala Tyr Ser Asp Glu Glu Arg Asp Glu 
210 215 220 

Gin Leu Asn Glu Gly Leu Ala Ala Gly Arg Lys He Asn Lys Asp Asp 
225 230 235 240 

Gly He Gin Arg Tyr Lys Gly Leu Gly Glu Met Asn Ala Ser Glu Leu 
245 250 255 

Trp Glu Thr Thr Met Asp Pro Thr Val Arg He Leu Arg Arg Val Asp 
260 265 270 

He Thr Asp Ala Gin Arg Ala Asp Glu Leu Phe Ser He Leu Met Gly 
275 280 285 

Asp Asp Val Val Ala Arg Arg Ser Phe He Thr Arg Asn Ala Lys Asp 
290 295 300 

Val Arg Phe Leu Asp He 
305 310 



<210> 117 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (564) 

<223> FRXA01688 

<400> 117 

cag ttc gaa ggc cag acc aaa acc aag ctg ggc aac acg gag ate aaa 
Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu He Lys 
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tcc ttc gtg cag cgc atg gcc aac gag cac ate ggc cac tgg ttg gaa 
Ser Phe Val Gin Arg Met Ala Asn Glu His lie Gly His Trp Leu Glu 



gca aac cct get gaa gcc aag gtc ate ate aac aag get gtc ggt tec 
Ala Asn Pro Ala Glu Ala Lys Val lie lie Asn Lys Ala Val Gly Ser 



gcg cag gca cgc ctt get get cga aaa gcc cgt gac ctg gtc cga egg 192 

Ala Gin Ala Arg Leu Ala Ala Arg Lys Ala Arg Asp Leu Val Arg Arg 
50 55 60 

aag tea gca ace gat ctg ggt gga ctg ccc ggt aag ctt gcc gac tgc 240 

Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp Cys 

65 70 75 80 

cgt tec aag gat cca gaa aag tec gaa ctt tac ate gtg gag ggc gac 288 

Arg Ser Lys Asp Pro Glu Lys Ser Glu Leu Tyr lie Val Glu Gly Asp 
85 90 95 

tec gca ggt ggt tct gcg aag tec ggc cgt gac tec atg ttc cag gca 336 

Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala 
100 105 110 

ate ctt cca ctg cga ggc aag ate etc aac gtg gaa aag gcc cgc eta 3 84 

lie Leu Pro Leu Arg Gly Lys lie Leu Asn Val Glu Lys Ala Arg Leu 
115 120 125 

gac aag gtt ctg aag aac gcc gaa gtc caa gcg ate ate acc gca ctg 432 

Asp Lys Val Leu Lys Asn Ala Glu Val Gin Ala lie lie Thr Ala Leu 
130 135 140 

ggt acc ggc ate cac gac gag ttc gac ate aac aag ctg cgc tac cac 480 
Gly Thr Gly lie His Asp Glu Phe Asp lie Asn Lys Leu Arg Tyr His 

145 150 155 160 

aag ate gtg ctg atg gcc gac gcc gat gtt gac ggc cag cac ate gca 528 

Lys He Val Leu Met Ala Asp Ala Asp Val Asp Gly Gin His He Ala 
165 170 175 

acg ctg ctg etc acc ctg ctt ttc cgc ttc atg cca 564 
Thr Leu Leu Leu Thr Leu Leu Phe Arg Phe Met Pro 
180 185 



<210> 118 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu He Lys 
15 10 15 

Ser Phe Val Gin Arg Met Ala Asn Glu His He Gly His Trp Leu Glu 
20 25 30 

Ala Asn Pro Ala Glu Ala Lys Val He He Asn Lys Ala Val Gly Ser 
35 40 45 

Ala Gin Ala Arg Leu Ala Ala Arg Lys Ala Arg Asp Leu Val Arg Arg 
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50 55 60 

Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp Cys 



Arg Ser Lys Asp Pro Glu Lys Ser Glu Leu Tyr lie Val Glu Gly Asp 
85 90 95 

Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala 
100 105 110 

lie Leu Pro Leu Arg Gly Lys lie Leu Asn Val Glu Lys Ala Arg Leu 
115 120 125 

Asp Lys Val Leu Lys Asn Ala Glu Val Gin Ala lie lie Thr Ala Leu 
130 135 140 

Gly Thr Gly lie His Asp Glu Phe Asp lie Asn Lys Leu Arg Tyr His 
145 150 155 160 

Lys lie Val Leu Met Ala Asp Ala Asp Val Asp Gly Gin His lie Ala 
165 170 175 

Thr Leu Leu Leu Thr Leu Leu Phe Arg Phe Met Pro 
180 185 



<210> 119 
<211> 1239 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1216) 
<223> RXN01689 

<400> 119 

ttttgccgtt tctcgcgttg tgcgtggtac tacgtgggga cctaagcgtg taagatggaa 60 

acgtctgtat cggataagta gcgaggagtg ttcgttaaaa gtg gca aac act gaa 115 

Val Ala Asn Thr Glu 



cac aat tat gac get tea teg ate ace ate ctt gaa ggt ctt gag gcg 
His Asn Tyr Asp Ala Ser Ser He Thr He Leu Glu Gly Leu Glu Ala 



gta cgt aag cgc ccg ggc atg tac ate ggt tea act gga ccg cgt gga 
Val Arg Lys Arg Pro Gly Met Tyr He Gly Ser Thr Gly Pro Arg Gly 



ctg cac cac ctg att tgg gaa gtc gtt gac aac tea gtg gat gag gee 
Leu His His Leu He Trp Glu Val Val Asp Asn Ser Val Asp Glu Ala 



atg get ggc cac gec acc aag gtt gaa gtg acc ctt ctg gaa gat ggt 
Met Ala Gly His Ala Thr Lys Val Glu Val Thr Leu Leu Glu Asp Gly 



ggc gtt caa gtt gtc gat gac ggt cga gga att ccc gtc gat atg cac 



355 
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Gly Val Gin Val Val Asp Asp Gly Arg Gly He Pro Val Asp Met His 
70 75 80 85 

cca tec ggt gca cca acc gtg cag gtt gtt atg acc cag ctg cac gec 
Pro Ser Gly Ala Pro Thr Val Gin Val Val Met Thr Gin Leu His Ala 
90 95 100 

ggc ggt aag ttt gac tec gat tct tac gec gtt tec ggt ggt ctg cat 
Gly Gly Lys Phe Asp Ser Asp Ser Tyr Ala Val Ser Gly Gly Leu His 
105 HO H5 

ggt gtt ggt att tct gtg gtg aac gec ctg tec acc cgc gtg gaa gec 
Gly Val Gly He Ser Val Val Asn Ala Leu Ser Thr Arg Val Glu Ala 
120 125 130 

gac ate aag ttg cac ggc aag cac tgg tac caa aac ttt gaa aag tct 
Asp He Lys Leu His Gly Lys His Trp Tyr Gin Asn Phe Glu Lys Ser 
135 140 145 

gtt cca gac gag ttg ate gaa ggc ggc aac get cgc ggc acc ggt acc 
Val Pro Asp Glu Leu He Glu Gly Gly Asn Ala Arg Gly Thr Gly Thr 
150 155 160 165 

acc att cgt ttt tgg cca gac get gaa att ttc gaa acc acc gag ttt 
Thr He Arg Phe Trp Pro Asp Ala Glu He Phe Glu Thr Thr Glu Phe 
170 175 180 

gat ttc gaa acg att tct cga cgt ctg cag gaa atg gca ttc ctt aac 
Asp Phe Glu Thr He Ser Arg Arg Leu Gin Glu Met Ala Phe Leu Asn 
185 190 195 

aag ggt ctg acc ate acc ttg acg gac aac cgc gee acc gac gag gaa 
Lys Gly Leu Thr He Thr Leu Thr Asp Asn Arg Ala Thr Asp Glu Glu 
200 205 210 

etc gag etc gaa gca etc get gag cag ggc gaa acc gca acg gaa eta 
Leu Glu Leu Glu Ala Leu Ala Glu Gin Gly Glu Thr Ala Thr Glu Leu 
215 220 225 

tec etc gat gag ate gac aac gaa acc gaa etc gtt gaa gag acc acc 
Ser Leu Asp Glu He Asp Asn Glu Thr Glu Leu Val Glu Glu Thr Thr 
230 235 240 245 

gat get cca aag aag cca aaa aag cgt gag aag aag aaa ate ttc cac 
Asp Ala Pro Lys Lys Pro Lys Lys Arg Glu Lys Lys Lys He Phe His 
250 255 260 

tac ccc aat ggc etc gag gac tac gtt cac tac etc aac cgc age aag 
Tyr Pro Asn Gly Leu Glu Asp Tyr Val His Tyr Leu Asn Arg Ser Lys 
265 270 275 

acc aac ate cac cct tea ate gtg tea ttc gag gca aag gga gat gac 
Thr Asn He His Pro Ser He Val Ser Phe Glu Ala Lys Gly Asp Asp 
280 285 290 

cac gag gtt gag gtg gca atg cag tgg aac tec tec tac aag gaa tec 
His Glu Val Glu Val Ala Met Gin Trp Asn Ser Ser Tyr Lys Glu Ser 
295 300 305 

gtc cac acc ttc gec aac acc att aac acc cgc gaa ggc ggc acc cac 
Val His Thr Phe Ala Asn Thr He Asn Thr Arg Glu Gly Gly Thr His 
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gag gaa ggt ttc cgc tct gcg ctg acc tec ctg atg aac cgc tac gca 1123 
Glu Glu Gly Phe Arg Ser Ala Leu Thr Ser Leu Met Asn Arg Tyr Ala 
330 335 340 

cgt gag cac aag ctt ctg aaa gaa aag gaa gca aac ctt acc ggt gac 1171 
Arg Glu His Lys Leu Leu Lys Glu Lys Glu Ala Asn Leu Thr Gly Asp 
345 350 355 

gac tgt cgt gaa ggc ctg tec gcg gtt att ttc cgt gcg cgt tgg 1216 
Asp Cys Arg Glu Gly Leu Ser Ala Val He Phe Arg Ala Arg Trp 
360 365 370 

1239 

tgacccacag ttcgaaggee aga 

<210> 120 
<211> 372 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Val Ala Asn Thr Glu His Asn Tyr Asp Ala Ser Ser He Thr He Leu 
15 10 15 

Glu Gly Leu Glu Ala Val Arg Lys Arg Pro Gly Met Tyr He Gly Ser 
20 25 30 

Thr Gly Pro Arg Gly Leu His His Leu He Trp Glu Val Val Asp Asn 
35 40 45 

Ser Val Asp Glu Ala Met Ala Gly His Ala Thr Lys Val Glu Val Thr 
50 55 60 

Leu Leu Glu Asp Gly Gly Val Gin Val Val Asp Asp Gly Arg Gly He 
65 70 75 80 

Pro Val Asp Met His Pro Ser Gly Ala Pro Thr Val Gin Val Val Met 
85 90 95 

Thr Gin Leu His Ala Gly Gly Lys Phe Asp Ser Asp Ser Tyr Ala Val 
100 105 HO 

Ser Gly Gly Leu His Gly Val Gly He Ser Val Val Asn Ala Leu Ser 
115 120 125 

Thr Arg Val Glu Ala Asp He Lys Leu His Gly Lys His Trp Tyr Gin 
130 135 140 

Asn Phe Glu Lys Ser Val Pro Asp Glu Leu He Glu Gly Gly Asn Ala 
145 150 155 160 

Arg Gly Thr Gly Thr Thr He Arg Phe Trp Pro Asp Ala Glu He Phe 
165 170 175 

Glu Thr Thr Glu Phe Asp Phe Glu Thr He Ser Arg Arg Leu Gin Glu 
180 185 190 

Met Ala Phe Leu Asn Lys Gly Leu Thr He Thr Leu Thr Asp Asn Arg 
195 200 205 
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Ala Thr Asp Glu 
210 

Thr Ala Thr Glu 
225 

Val Glu Glu Thr 



Lys Lys lie Phe 
260 

Leu Asn Arg Ser 
275 

Ala Lys Gly Asp 
290 

Ser Tyr Lys Glu 
305 

Glu Gly Gly Thr 



Met Asn Arg Tyr 
340 



Asn Leu Thr Gly 
355 



Glu Leu Glu Leu 
215 

Leu Ser Leu Asp 
230 

Thr Asp Ala Pro 
245 

His Tyr Pro Asn 



Lys Thr Asn lie 
280 

Asp His Glu Val 
295 

Ser Val His Thr 
310 

His Glu Glu Gly 
325 

Ala Arg Glu His 



Asp Asp Cys Arg 
360 



Glu Ala Leu Ala 
220 



Glu lie Asp Asn 
235 



Lys Lys Pro Lys 
250 

Gly Leu Glu Asp 
265 

His Pro Ser lie 



Glu Val Ala Met 
300 

Phe Ala Asn Thr 
315 

Phe Arg Ser Ala 
330 

Lys Leu Leu Lys 
345 

Glu Gly Leu Ser 



Glu Gin Gly Glu 



Glu Thr Glu Leu 
240 



Lys Arg Glu Lys 
255 

Tyr Val His Tyr 
270 

Val Ser Phe Glu 
285 

Gin Trp Asn Ser 



lie Asn Thr Arg 
320 



Leu Thr Ser Leu 
335 

Glu Lys Glu Ala 
350 

Ala Val lie Phe 
365 



Arg Ala Arg Trp 
370 



<210> 121 
<211> 726 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) - . (726) 
<223> FRXA01689 



<400> 121 

ttt gac tec gat tct tac gec gtt tec ggt ggt ctg cat ggt gtt ggt 
Phe Asp Ser Asp Ser Tyr Ala Val Ser Gly Gly Leu His Gly Val Gly 
15 10 15 

att tct gtg gtg aac gec ctg tec ace cgc gtg gaa gec gac ate aag 
He Ser Val Val Asn Ala Leu Ser Thr Arg Val Glu Ala Asp He Lys 
20 25 30 

ttg cac ggc aag cac tgg tac caa aac ttt gaa aag tct gtt cca gac 
Leu His Gly Lys His Trp Tyr Gin Asn Phe Glu Lys Ser Val Pro Asp 
35 40 45 

gag ttg ate gaa ggc ggc aac get cgc ggc acc ggt acc ace att cgt 
Glu Leu He Glu Gly Gly Asn Ala Arg Gly Thr Gly Thr Thr He Arg 



144 



192 



BGI-130CP 



-269- 



ttt tgg cca gac get gaa att ttc gaa acc acc gag ttt gat ttc gaa 
Phe Trp Pro Asp Ala Glu He Phe Glu Thr Thr Glu Phe Asp Phe Glu 
65 70 75 80 

acg att tct cga cgt ctg cag gaa atg gca ttc ctt aac aag ggt ctg 
Thr lie Ser Arg Arg Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Leu 
85 90 95 

acc ate acc ttg acg gac aac cgc gec acc gac gag gaa etc gag etc 
Thr He Thr Leu Thr Asp Asn Arg Ala Thr Asp Glu Glu Leu Glu Leu 
100 105 HO 

gaa gca etc get gag cag ggc gaa acc gca acg gaa eta tec etc gat 
Glu Ala Leu Ala Glu Gin Gly Glu Thr Ala Thr Glu Leu Ser Leu Asp 
115 120 125 

gag ate gac aac gaa acc gaa etc gtt gaa gag acc acc gat get cca 
Glu He Asp Asn Glu Thr Glu Leu Val Glu Glu Thr Thr Asp Ala Pro 
130 135 140 

aag aag cca aaa aag cgt gag aag aag aaa ate ttc cac tac ccc aat 
Lys Lys Pro Lys Lys Arg Glu Lys Lys Lys He Phe His Tyr Pro Asn 
145 150 155 160 

ggc etc gag gac tac gtt cac tac etc aac cgc age aag acc aac ate 
Gly Leu Glu Asp Tyr Val His Tyr Leu Asn Arg Ser Lys Thr Asn He 
165 170 175 

cac cct tea ate gtg tea ttc gag gca aag gga gat gac cac gag gtt 
His Pro Ser He Val Ser Phe Glu Ala Lys Gly Asp Asp His Glu Val 
180 185 190 

gag gtg gca atg cag tgg aac tec tec tac aag gaa tec gtc cac acc 
Glu Val Ala Met Gin Trp Asn Ser Ser Tyr Lys Glu Ser Val His Thr 
195 200 205 

ttc gec aac acc att aac acc cgc gaa ggc ggc acc cac gag gaa ggt 
Phe Ala Asn Thr He Asn Thr Arg Glu Gly Gly Thr His Glu Glu Gly 
210 215 220 

ttc cgc tct gcg ctg acc tec ctg atg aac cgc tac gca cgt gag cac 
Phe Arg Ser Ala Leu Thr Ser Leu Met Asn Arg Tyr Ala Arg Glu His 
225 230 235 240 

aag ctt 
Lys Leu 



<210> 122 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 122 

Phe Asp Ser Asp Ser Tyr Ala Val Ser Gly Gly Leu His Gly Val Gly 
15 10 15 

He Ser Val Val Asn Ala Leu Ser Thr Arg Val Glu Ala Asp He Lys 
20 25 30 
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Leu His Gly Lys His Trp Tyr Gin Asn Phe Glu Lys Ser Val Pro Asp 

35 40 45 

Glu Leu He Glu Gly Gly Asn Ala Arg Gly Thr Gly Thr Thr He Arg 

50 55 60 

Phe Trp Pro Asp Ala Glu He Phe Glu Thr Thr Glu Phe Asp Phe Glu 

70 75 80 

He Ser Arg Arg Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Leu 



65 



Thr 



85 



95 



Thr He Thr Leu Thr Asp Asn Arg Ala Thr Asp Glu Glu Leu Glu Leu 
100 105 HO 

Glu Ala Leu Ala Glu Gin Gly Glu Thr Ala Thr Glu Leu Ser Leu Asp 
H5 120 125 

Glu He Asp Asn Glu Thr Glu Leu Val Glu Glu Thr Thr Asp Ala Pro 
130 135 140 

Lys Lys Pro Lys Lys Arg Glu Lys Lys Lys He Phe His Tyr Pro Asn 
!4 5 150 155 160 

Gly Leu Glu Asp Tyr Val His Tyr Leu Asn Arg Ser Lys Thr Asn He 
165 170 175 

His Pro Ser He Val Ser Phe Glu Ala Lys Gly Asp Asp His Glu Val 
180 185 190 

Glu Val Ala Met Gin Trp Asn Ser Ser Tyr Lys Glu Ser Val His Thr 
195 200 205 

Phe Ala Asn Thr He Asn Thr Arg Glu Gly Gly Thr His Glu Glu Gly 
210 215 220 

Phe Arg Ser Ala Leu Thr Ser Leu Met Asn Arg Tyr Ala Arg Glu His 
225 230 235 240 

Lys Leu 



<210> 123 
<211> 382 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (382) 

<223> FRXA01735 

<400> 123 

ttttgccgtt tctcgcgttg tgcgtggtac 
acgtctgtat cggataagta gcgaggagtg 



tacgtgggga cctaagcgtg taagatggaa 60 

ttcgttaaaa gtg gca aac act gaa 11 
Val Ala Asn Thr Glu 
1 5 



BGI-130CP 



-271 - 



cac aat tat gac get tea teg ate acc ate ctt gaa ggt ctt gag gcg 
His Asn Tyr Asp Ala Ser Ser lie Thr He Leu Glu Gly Leu Glu Ala 
10 15 20 

gta cgt aag cgc ccg ggc atg tac ate ggt tea act gga ccg cgt gga 
Val Arg Lys Arg Pro Gly Met Tyr He Gly Ser Thr Gly Pro Arg Gly 
25 30 35 

ctg cac cac ctg att tgg gaa gtc gtt gac aac tea gtg gat gag gee 
Leu His His Leu He Trp Glu Val Val Asp Asn Ser Val Asp Glu Ala 
40 45 50 

atg get ggc cac gec acc aag gtt gaa gtg acc ctt ctg gaa gat ggt 
Met Ala Gly His Ala Thr Lys Val Glu Val Thr Leu Leu Glu Asp Gly 
55 60 65 

ggc gtt caa gtt gtc gat gac ggt cga gga att ccc gtc gat atg cac 
Gly Val Gin Val Val Asp Asp Gly Arg Gly He Pro Val Asp Met His 
m 80 85 



cca tec ggt gca cca acc gtg cag gtt 
Pro Ser Gly Ala Pro Thr Val Gin Val 



<210> 124 
<211> 94 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 124 

Val Ala Asn Thr Glu His Asn Tyr 
1 5 



Glu Gly Leu Glu Ala Val Arg Lys 
20 



Thr Gly Pro Arg Gly Leu His His 
35 40 



Ser Val Asp Glu Ala Met Ala Gly 
50 55 



Leu Leu Glu Asp Gly Gly Val Gin 
65 70 

Pro Val Asp Met His Pro Ser Gly 
85 



Asp Ala Ser Ser He Thr He Leu 
10 15 

Arg Pro Gly Met Tyr He Gly Ser 
25 30 

Leu He Trp Glu Val Val Asp Asn 
45 

His Ala Thr Lys Val Glu Val Thr 
60 

Val Val Asp Asp Gly Arg Gly He 
75 80 

Ala Pro Thr Val Gin Val 
90 



<210> 125 
<211> 1962 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1939) 

<223> RXN03093 

<400> 125 
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catagtgggc acagacacgc aataagaaca gtggctttct gaagtgttct aaaaggaac 

tgaagggggt caaggcagtt aacgagaggg atgcattccc gtg gca gat acc gca 

Val Ala Asp Thr Ala 



a 60 
115 



ggc acc aca gga teg aaa aag aag tac ttg gtg ate gtc gag teg gcg 
Gly Thr Thr Gly Ser Lys Lys Lys Tyr Leu Val He Val Glu Ser Ala 
10 15 20 

acc aag get aaa aag att cag cct tac ctt ggc aac gac tac ate gtc 
Thr Lys Ala Lys Lys He Gin Pro Tyr Leu Gly Asn Asp Tyr He Val 
25 30 35 

gag gec tec gtt ggt cat att cgt gat ctg cca cgt ggc get get gac 
Glu Ala Ser Val Gly His He Arg Asp Leu Pro Arg Gly Ala Ala Asp 
40 45 50 

ate cct gca aag tac aag aag gag cct tgg get cgt ctt ggt gtg gac 
He Pro Ala Lys Tyr Lys Lys Glu Pro Trp Ala Arg Leu Gly Val Asp 
55 60 65 

acc gat cgc ggt ttc gcg ccg ctt tat gtg gtg age ccc gat aaa aag 
Thr Asp Arg Gly Phe Ala Pro Leu Tyr Val Val Ser Pro Asp Lys Lys 
70 75 80 85 

aag aag gtc get gac etc aag gcg aag etc aag etc gtt gat gag ttg 
Lys Lys Val Ala Asp Leu Lys Ala Lys Leu Lys Leu Val Asp Glu Leu 
90 95 100 

ctg ctg gca aca gac ccc gac cgt gag ggc gag gcg att gcg tgg cat 
Leu Leu Ala Thr Asp Pro Asp Arg Glu Gly Glu Ala He Ala Trp Has 
105 HO 115 

ttg ctt gag gtg ttg aag ccg act gtt cct gtg cgt cgc atg gtg ttc 
Leu Leu Glu Val Leu Lys Pro Thr Val Pro Val Arg Arg Met Val Phe 
120 125 130 

aat gag ate acg aag cct gec att ttg get gcg gcg gaa aac act cgt 
Asn Glu He Thr Lys Pro Ala He Leu Ala Ala Ala Glu Asn Thr Arg 
135 140 145 

gag ctg gat gag aac ctg gtg gat gcg cag gaa act cgt cgt att ctg 
Glu Leu Asp Glu Asn Leu Val Asp Ala Gin Glu Thr Arg Arg He Leu 
150 155 160 165 

gac cgt ttg tac ggc tat gaa gtc tct cct gtg ctg tgg aaa aag gtc 
Asp Arg Leu Tyr Gly Tyr Glu Val Ser Pro Val Leu Trp Lys Lys Val 
170 175 180 

atg ccg agg ttg teg gcg ggc cgt gtg cag teg gtg gca acc cgt gtg 
Met Pro Arg Leu Ser Ala Gly Arg Val Gin Ser Val Ala Thr Arg Val 
185 190 195 

att gtt gag egg gag cgc gag cgc atg gcg ttc gtg teg gcg gat tat 
He Val Glu Arg Glu Arg Glu Arg Met Ala Phe Val Ser Ala Asp Tyr 
200 205 210 

tgg gat ctg teg gcg gag ttt aat gcg cgt gaa aac ggc aag gcg gat 
Trp Asp Leu Ser Ala Glu Phe Asn Ala Arg Glu Asn Gly Lys Ala Asp 
215 220 225 
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883 



931 



teg gat aac ccg teg teg ttt act gcg cgt ttg tec acg att gat gga 
Ser Asp Asn Pro Ser Ser Phe Thr Ala Arg Leu Ser Thr He Asp Gly 
230 235 240 245 

aac cgt gtt get caa ggc cgt gat ttt aat gat egg gga gag ctg ace 
Asn Arg Val Ala Gin Gly Arg Asp Phe Asn Asp Arg Gly Glu Leu Thr 
250 255 260 

teg gag get gtc gtc gtc gat aag cag cgt get gag gcg tta gee gag 
Ser Glu Ala Val Val Val Asp Lys Gin Arg Ala Glu Ala Leu Ala Glu 
265 270 275 

get ttg gaa ggc cag gaa atg gee gtc gtt ggg gtc gag gaa aag ccg 
Ala Leu Glu Gly Gin Glu Met Ala Val Val Gly Val Glu Glu Lys Pro 
280 285 290 

tac acc cgt cgc cct tat gcg ccg ttt atg ace tct acg ctg cag caa 
Tyr Thr Arg Arg Pro Tyr Ala Pro Phe Met Thr Ser Thr Leu Gin Gin 
295 300 305 

gag tct ggc cgc aag ctg cat tac act tct gag cgc acg atg cgt att 
Glu Ser Gly Arg Lys Leu His Tyr Thr Ser Glu Arg Thr Met Arg He 
310 315 320 325 

gcg cag cgc ttg tat gaa aac ggc cat ate act tat atg cgt act gac 
Ala Gin Arg Leu Tyr Glu Asn Gly His He Thr Tyr Met Arg Thr Asp 
330 335 340 

teg acc teg ttg teg gag cag ggc atg aag get gcg cgc gat cag gcg 
Ser Thr Ser Leu Ser Glu Gin Gly Met Lys Ala Ala Arg Asp Gin Ala 
345 350 355 

ttg gag ctg tac ggt gcg gaa tat gtt teg ccg age cca cgt acc tat 
Leu Glu Leu Tyr Gly Ala Glu Tyr Val Ser Pro Ser Pro Arg Thr Tyr 
360 365 370 

gac cgc aag gtg aag aac tec cag gag gee cac gag gcg att cgc cca 
Asp Arg Lys Val Lys Asn Ser Gin Glu Ala His Glu Ala He Arg Pro 
375 380 385 

get ggt gaa act ttt gcg acc ccg ggc cag ctg cat ggc cag ttg gat 1315 
Ala Gly Glu Thr Phe Ala Thr Pro Gly Gin Leu His Gly Gin Leu Asp 
390 395 400 405 

gcg gaa gaa ttt aag etc tat gag ctg att tgg cag cgc act gtg gec 13 63 
Ala Glu Glu Phe Lys Leu Tyr Glu Leu He Trp Gin Arg Thr Val Ala 
410 415 420 



1171 



1219 



1267 



tec cag atg gec gat gec aag ggc acg tec atg aag gtc acc ate ggt 
Ser Gin Met Ala Asp Ala Lys Gly Thr Ser Met Lys Val Thr He Gly 
425 430 435 

ggc acc gcg aag acc ggc gag aag act gag ttc aac gcg acc ggc cgc 
Gly Thr Ala Lys Thr Gly Glu Lys Thr Glu Phe Asn Ala Thr Gly Arg 
440 445 450 

acg ctg act ttc cct ggc ttc ctg cgc get tac gtg gaa acc acc cgc 
Thr Leu Thr Phe Pro Gly Phe Leu Arg Ala Tyr Val Glu Thr Thr Arg 



1411 
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1603 



1699 



acc gcc gat ggc cgc gac gta get gac aac gec gaa aag cgt ctg cca 1555 
Thr Ala Asp Gly Arg Asp Val Ala Asp Asn Ala Glu Lys Arg Leu Pro 
470 475 480 485 

ctg ctg tct gag ggc gat ctg etc aag gtt ttg age ate gaa gcc gat 
Leu Leu Ser Glu Gly Asp Leu Leu Lys Val Leu Ser He Glu Ala Asp 
490 495 500 

ggt cac age acc aat cca cct gcg cgc tac aca gag gcg teg ctg gtg 
Gly His Ser Thr Asn Pro Pro Ala Arg Tyr Thr Glu Ala Ser Leu Val 
505 510 515 

aag aag atg gaa gat ctg ggc ate ggc cgt cct tec act tat gca teg 
Lys Lys Met Glu Asp Leu Gly He Gly Arg Pro Ser Thr Tyr Ala Ser 
520 525 530 

ate att aag acg att cag gat cga ggc tac gtt tat teg cgt ggc aat 1747 
He He Lys Thr He Gin Asp Arg Gly Tyr Val Tyr Ser Arg Gly Asn 
535 540 545 

gcg ctg gtg ccg tec tgg gtc gcg ttc gcc gtg gtc gga ttg ctt gaa 1795 
Ala Leu Val Pro Ser Trp Val Ala Phe Ala Val Val Gly Leu Leu Glu 
550 555 560 565 

gcc aac ttc acc teg ctg gtg gat tac gat ttc acc tec tec atg gaa 1843 
Ala Asn Phe Thr Ser Leu Val Asp Tyr Asp Phe Thr Ser Ser Met Glu 
570 575 580 



gat gag ctg gac aac ate gcc gca ggt cgc gag ggc cgc acg gag tgg 
Asp Glu Leu Asp Asn He Ala Ala Gly Arg Glu Gly Arg Thr Glu Trp 
585 590 595 

etc aac ggt ttc tac ttc ggg cga tgc cga age gga tea gtc cat ggc 
Leu Asn Gly Phe Tyr Phe Gly Arg Cys Arg Ser Gly Ser Val His Gly 
600 605 610 

tgaatcagtt gcccgccagg gcg 



1891 



1939 



<210> 126 
<211> 613 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Val Ala Asp Thr Ala Gly Thr Thr Gly Ser Lys Lys Lys Tyr Leu Val 
15 10 15 

He Val Glu Ser Ala Thr Lys Ala Lys Lys He Gin Pro Tyr Leu Gly 
20 25 30 

Asn Asp Tyr He Val Glu Ala Ser Val Gly His He Arg Asp Leu Pro 
35 40 45 

Arg Gly Ala Ala Asp He Pro Ala Lys Tyr Lys Lys Glu Pro Trp Ala 
50 55 60 

Arg Leu Gly Val Asp Thr Asp Arg Gly Phe Ala Pro Leu Tyr Val Val 
65 70 75 80 

Ser Pro Asp Lys Lys Lys Lys Val Ala Asp Leu Lys Ala Lys Leu Lys 
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Leu Val Asp Glu Leu Leu Leu Ala Thr Asp Pro Asp Arg Glu Gly Glu 
100 105 110 

Ala lie Ala Trp His Leu Leu Glu Val Leu Lys Pro Thr Val Pro Val 
115 120 125 

Arg Arg Met Val Phe Asn Glu He Thr Lys Pro Ala He Leu Ala Ala 
130 135 140 

Ala Glu Asn Thr Arg Glu Leu Asp Glu Asn Leu Val Asp Ala Gin Glu 
145 150 155 160 

Thr Arg Arg He Leu Asp Arg Leu Tyr Gly Tyr Glu Val Ser Pro Val 
165 170 175 

Leu Trp Lys Lys Val Met Pro Arg Leu Ser Ala Gly Arg Val Gin Ser 
180 185 190 

Val Ala Thr Arg Val He Val Glu Arg Glu Arg Glu Arg Met Ala Phe 
195 200 205 

Val Ser Ala Asp Tyr Trp Asp Leu Ser Ala Glu Phe Asn Ala Arg Glu 
210 215 220 

Asn Gly Lys Ala Asp Ser Asp Asn Pro Ser Ser Phe Thr Ala Arg Leu 
225 230 235 240 

Ser Thr He Asp Gly Asn Arg Val Ala Gin Gly Arg Asp Phe Asn Asp 
245 250 255 

Arg Gly Glu Leu Thr Ser Glu Ala Val Val Val Asp Lys Gin Arg Ala 
260 265 270 

Glu Ala Leu Ala Glu Ala Leu Glu Gly Gin Glu Met Ala Val Val Gly 
275 280 285 

Val Glu Glu Lys Pro Tyr Thr Arg Arg Pro Tyr Ala Pro Phe Met Thr 
290 295 300 

Ser Thr Leu Gin Gin Glu Ser Gly Arg Lys Leu His Tyr Thr Ser Glu 
305 310 315 320 

Arg Thr Met Arg He Ala Gin Arg Leu Tyr Glu Asn Gly His He Thr 
325 330 335 

Tyr Met Arg Thr Asp Ser Thr Ser Leu Ser Glu Gin Gly Met Lys Ala 
340 345 350 

Ala Arg Asp Gin Ala Leu Glu Leu Tyr Gly Ala Glu Tyr Val Ser Pro 
355 360 365 

Ser Pro Arg Thr Tyr Asp Arg Lys Val Lys Asn Ser Gin Glu Ala His 
370 375 380 

Glu Ala He Arg Pro Ala Gly Glu Thr Phe Ala Thr Pro Gly Gin Leu 
385 390 395 400 

His Gly Gin Leu Asp Ala Glu Glu Phe Lys Leu Tyr Glu Leu He Trp 
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Gln Arg Thr Val Ala Ser Gin Met Ala Asp Ala Lys Gly Thr Ser Met 
420 425 430 

Lys Val Thr He Gly Gly Thr Ala Lys Thr Gly Glu Lys Thr Glu Phe 
435 440 445 

Asn Ala Thr Gly Arg Thr Leu Thr Phe Pro Gly Phe Leu Arg Ala Tyr 
450 455 460 

Val Glu Thr Thr Arg Thr Ala Asp Gly Arg Asp Val Ala Asp Asn Ala 
465 470 475 480 



Glu Lys Arg Leu Pro 



Leu Leu Ser Glu Gly Asp Leu Leu Lys Val Leu 



Ser He Glu Ala Asp Gly His Ser Thr Asn Pro Pro Ala Arg Tyr Thr 
500 505 510 

Glu Ala Ser Leu Val Lys Lys Met Glu Asp Leu Gly He Gly Arg Pro 
515 520 525 

Ser Thr Tyr Ala Ser He He Lys Thr He Gin Asp Arg Gly Tyr Val 
530 535 540 

Tyr Ser Arg Gly Asn Ala Leu Val Pro Ser Trp Val Ala Phe Ala Val 
545 550 555 560 

Val Gly Leu Leu Glu Ala Asn Phe Thr Ser Leu Val Asp Tyr Asp Phe 
565 570 575 

Thr Ser Ser Met Glu Asp Glu Leu Asp Asn He Ala Ala Gly Arg Glu 
580 585 590 

Gly Arg Thr Glu Trp Leu Asn Gly Phe Tyr Phe Gly Arg Cys Arg Ser 
595 600 605 

Gly Ser Val His Gly 
610 



<210> 127 
<211> 2378 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . - (2355) 

<223> FRXA00798 

<400> 127 

gat tat tgg gat ctg teg gcg gag ttt aat gcg cgt gaa aac ggc aag 4B 
Asp Tyr Trp Asp Leu Ser Ala Glu Phe Asn Ala Arg Glu Asn Gly Lys 
15 10 15 

gcg gat teg gat aac ccg teg teg ttt act gcg cgt ttg tec acg att 96 
Ala Asp Ser Asp Asn Pro Ser Ser Phe Thr Ala Arg Leu Ser Thr He 
20 25 30 

gat gga aac cgt gtt get caa ggc cgt gat ttt aat gat egg gga gag 144 
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Asp Gly Asn Arg Val Ala Gin Gly Arg Asp Phe Asn Asp Arg Gly Glu 
35 40 45 

ctg acc teg gag get gtc gtc gtc gat aag cag cgt get gag gcg tta 
Leu Thr Ser Glu Ala Val Val Val Asp Lys Gin Arg Ala Glu Ala Leu 
50 55 60 

gec gag get ttg gaa ggc cag gaa atg gec gtc gtt ggg gtc gag gaa 
Ala Glu Ala Leu Glu Gly Gin Glu Met Ala Val Val Gly Val Glu Glu 
65 70 75 80 

aag ccg tac acc cgt cgc cct tat gcg ccg ttt atg acc tct acg ctg 
Lvs Pro Tyr Thr Arg Arg Pro Tyr Ala Pro Phe Met Thr Ser Thr Leu 
85 90 95 

cag caa gag tct ggc cgc aag ctg cat tac act tct gag cgc acg atg 
Gin Gin Glu Ser Gly Arg Lys Leu His Tyr Thr Ser Glu Arg Thr Met 
100 105 HO 

cgt att gcg cag cgc ttg tat gaa aac ggc cat ate act tat atg cgt 
Arg lie Ala Gin Arg Leu Tyr Glu Asn Gly His lie Thr Tyr Met Arg 
115 120 125 

act gac teg acc teg ttg teg gag cag ggc atg aag get gcg cgc gat 
Thr Asp Ser Thr Ser Leu Ser Glu Gin Gly Met Lys Ala Ala Arg Asp 
130 135 140 

cag gcg ttg gag ctg tac ggt gcg gaa tat gtt teg ccg age cca cgt 
Gin Ala Leu Glu Leu Tyr Gly Ala Glu Tyr Val Ser Pro Ser Pro Arg 
145 150 155 160 

acc tat gac cgc aag gtg aag aac tec cag gag gec cac gag gcg att 
Thr Tyr Asp Arg Lys Val Lys Asn Ser Gin Glu Ala His Glu Ala He 
165 170 175 

cgc cca get ggt gaa act ttt gcg acc ccg ggc cag ctg cat ggc cag 
Arg Pro Ala Gly Glu Thr Phe Ala Thr Pro Gly Gin Leu His Gly Gin 
180 185 190 

ttg gat gcg gaa gaa ttt aag etc tat gag ctg att tgg cag cgc act 
Leu Asp Ala Glu Glu Phe Lys Leu Tyr Glu Leu He Trp Gin Arg Thr 
195 200 205 

gtg gec tec cag atg gec gat gee aag ggc acg tec atg aag gtc acc 
Val Ala Ser Gin Met Ala Asp Ala Lys Gly Thr Ser Met Lys Val Thr 
210 215 220 

ate ggt ggc acc gcg aag acc ggc gag aag act gag ttc aac gcg acc 
He Gly Gly Thr Ala Lys Thr Gly Glu Lys Thr Glu Phe Asn Ala Thr 
225 230 235 240 

ggc cgc acg ctg act ttc cct ggc ttc ctg cgc get tac gtg gaa acc 
Gly Arg Thr Leu Thr Phe Pro Gly Phe Leu Arg Ala Tyr Val Glu Thr 
245 250 255 

acc cgc acc gec gat ggc cgc gac gta get gac aac gec gaa aag cgt 
Thr Arg Thr Ala Asp Gly Arg Asp Val Ala Asp Asn Ala Glu Lys Arg 
260 265 270 

ctg cca ctg ctg tct gag ggc gat ctg etc aag gtt ttg age ate gaa 
Leu Pro Leu Leu Ser Glu Gly Asp Leu Leu Lys Val Leu Ser He Glu 
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gcc gat ggt cac age acc aat cca cct gcg cgc tac aca gag gcg teg 
Ala Asp Gly His Ser Thr Asn Pro Pro Ala Arg Tyr Thr Glu Ala Ser 
290 295 300 

ctg gtg aag aag atg gaa gat ctg ggc ate ggc cgt cct tec act tat 
Leu Val Lys Lys Met Glu Asp Leu Gly He Gly Arg Pro Ser Thr Tyr 
305 310 315 320 

gca teg ate att aag acg att cag gat cga ggc tac gtt tat teg cgt 
Ala Ser He He Lys Thr He Gin Asp Arg Gly Tyr Val Tyr Ser Arg 
325 330 335 

ggc aat gcg ctg gtg ccg tec tgg gtc gcg ttc gcc gtg gtc gga ttg 
Gly Asn Ala Leu Val Pro Ser Trp Val Ala Phe Ala Val Val Gly Leu 
340 345 350 

ctt gaa gcc aac ttc acc teg ctg gtg gat tac gat ttc acc tec tec 
Leu Glu Ala Asn Phe Thr Ser Leu Val Asp Tyr Asp Phe Thr Ser Ser 
355 360 365 

atg gaa gat gag ctg gac aac ate gcc gca ggt cgc gag ggc cgc acg 
Met Glu Asp Glu Leu Asp Asn He Ala Ala Gly Arg Glu Gly Arg Thr 
370 375 380 

gag tgg etc aac ggt ttc tac ttc ggc gat gcc gaa gcg gat cag tec 
Glu Trp Leu Asn Gly Phe Tyr Phe Gly Asp Ala Glu Ala Asp Gin Ser 
385 390 395 400 

atg get gaa tea gtt gcc cgc cag ggc ggt ttg aag gcg ctt gtc gac 
Met Ala Glu Ser Val Ala Arg Gin Gly Gly Leu Lys Ala Leu Val Asp 
405 410 415 

gcg aac ctg gag cac ate gac gcg cgt tea gta aac tea etc aag ctt 
Ala Asn Leu Glu His He Asp Ala Arg Ser Val Asn Ser Leu Lys Leu 
420 425 430 

ttc gac gac gcc gaa ggc cgt gcc gtg aac gtt cga gtc gga cgc tac 
Phe Asp Asp Ala Glu Gly Arg Ala Val Asn Val Arg Val Gly Arg Tyr 
435 440 445 

ggt ccg tac ate gag cgc ate gtg ggc acc acc gcg gaa ggc gag cca 
Gly Pro Tyr He Glu Arg He Val Gly Thr Thr Ala Glu Gly Glu Pro 
450 455 460 

gaa ttt cag cgc gcc aac eta cct gag gaa acc acg cct gat gag ctg 
Glu Phe Gin Arg Ala Asn Leu Pro Glu Glu Thr Thr Pro Asp Glu Leu 
465 470 475 480 

acc etc gag gtc get gag aag ctt ttc get acc cca caa ggt gga cgt 
Thr Leu Glu Val Ala Glu Lys Leu Phe Ala Thr Pro Gin Gly Gly Arg 
485 490 495 

gaa ctg ggc att aac cca gca aac ggt cgc atg gtg gtg get aag gaa 
Glu Leu Gly He Asn Pro Ala Asn Gly Arg Met Val Val Ala Lys Glu 
500 505 510 

ggc cgc ttt ggt cca tac gtg ate gag cag gtc acg gac tea gag cgc 
Gly Arg Phe Gly Pro Tyr Val He Glu Gin Val Thr Asp Ser Glu Arg 
515 520 525 
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gct ggc gcc gaa gcc caa gca gaa gaa gtc gtt gca gcg gaa cga aaa 
Ala Gly Ala Glu Ala Gin Ala Glu Glu Val Val Ala Ala Glu Arg Lys 
530 535 540 

get gaa gac gaa caa cgt gcc acc gat gga atg cga ccc aag aac tgg 
Ala Glu Asp Glu Gin Arg Ala Thr Asp Gly Met Arg Pro Lys Asn Trp 
545 550 555 560 

gaa acc aag act gcc gca aac cag aag gaa aag cgc ate aac cag ctg 
mn Thr T,vs Thr Ala Ala Asn Gin Lys Glu Lys Arg He Asn Gin Leu 



570 



gtt gag gaa aac etc aag cca gcg acc gca tec ctg ttc age ggc atg 
Val Glu Glu Asn Leu Lys Pro Ala Thr Ala Ser Leu Phe Ser Gly Met 
580 585 590 

gaa cct gca gcc gtg acc ctg gaa gaa gcc etc aag ctg ctg tec ctg 
Glu Pro Ala Ala Val Thr Leu Glu Glu Ala Leu Lys Leu Leu Ser Leu 
595 600 605 

cca cgc gaa gta ggt gtc gat cct tec gac aac gaa gtg ate acc get 
Pro Arg Glu Val Gly Val Asp Pro Ser Asp Asn Glu Val lie Thr Ala 
610 615 620 

caa aac gga cga tac ggc cct tat ctg aag aag ggt age gac tec cgt 
Gin Asn Gly Arg Tyr Gly Pro Tyr Leu Lys Lys Gly Ser Asp Ser Arg 
625 630 635 640 

tec etc aac age gaa gag cag ate ttc acc gtc act ttg gat gag get 
Ser Leu Asn Ser Glu Glu Gin He Phe Thr Val Thr Leu Asp Glu Ala 
645 650 655 

cgc cgc ate tac gcc gaa cca aag cgt cgt gga cgc gcc get get cag 
Arg Arg He Tyr Ala Glu Pro Lys Arg Arg Gly Arg Ala Ala Ala Gin 
660 665 670 

cca cca ctg aag caa ctt ggc gac aat gac gtt tec ggc aaa cca atg 
Pro Pro Leu Lys Gin Leu Gly Asp Asn Asp Val Ser Gly Lys Pro Met 
675 680 685 

ace gtc aag gac gga cgt ttc ggc cca tac gtc acc gac ggc ace acc 
Thr Val Lys Asp Gly Arg Phe Gly Pro Tyr Val Thr Asp Gly Thr Thr 
690 695 700 

aac gcg tea ctg cgc aag ggc gat gtt cca gag tee ctg acc gat gcg 
Asn Ala Ser Leu Arg Lys Gly Asp Val Pro Glu Ser Leu Thr Asp Ala 
705 710 715 

cgt gcc aac gag tta ctt tec gag cgt cgt gcc aag gaa gca gca gat 
Arg Ala Asn Glu Leu Leu Ser Glu Arg Arg Ala Lys Glu Ala Ala Asp 
725 730 735 

ggc gga get cct gcg aag aag acg tec act aaa aag act gca gcc aag 
Gly Gly Ala Pro Ala Lys Lys Thr Ser Thr Lys Lys Thr Ala Ala Lys 
740 745 750 

aag acc acg get aaa aag aca aca get aag aaa acc gtg agg aag get 
Lys Thr Thr Ala Lys Lys Thr Thr Ala Lys Lys Thr Val Arg Lys Ala 
755 760 765 



BGI-130CP 



-280- 



ccg ccg aaa acc acc aaa aac gtg gtg aag gcc ggc get aag aag aag 
Pro Pro Lys Thr Thr Lys Asn Val Val Lys Ala Gly Ala Lys Lys Lys 
770 775 780 

tec taaaacatgc tgaacgggtt cgt 
Ser 



<210> 128 
<211> 785 
<212> PRT 

<213> Corynebacterium glutamicum 

Asp°Jyr 2 Trp Asp Leu Ser Ala Glu Phe Asn Ala Arg Glu Asn Gly Lys 
1 5 10 ib 

Ala Asp Ser Asp Asn Pro Ser Ser Phe Thr Ala Arg Leu Ser Thr He 
20 25 30 

Asp Gly Asn Arg Val Ala Gin Gly Arg Asp Phe Asn Asp Arg Gly Glu 
35 40 45 

Leu Thr Ser Glu Ala Val Val Val Asp Lys Gin Arg Ala Glu Ala Leu 
50 55 60 

Ala Glu Ala Leu Glu Gly Gin Glu Met Ala Val Val Gly Val Glu Glu 
65 70 75 80 

Lys Pro Tyr Thr Arg Arg Pro Tyr Ala Pro Phe Met Thr Ser Thr Leu 
85 90 95 

Gin Gin Glu Ser Gly Arg Lys Leu His Tyr Thr Ser Glu Arg Thr Met 
100 105 110 

Arg He Ala Gin Arg Leu Tyr Glu Asn Gly His He Thr Tyr Met Arg 
115 120 125 

Thr Asp Ser Thr Ser Leu Ser Glu Gin Gly Met Lys Ala Ala Arg Asp 
130 135 140 

Gin Ala Leu Glu Leu Tyr Gly Ala Glu Tyr Val Ser Pro Ser Pro Arg 
145 150 155 160 

Thr Tyr Asp Arg Lys Val Lys Asn Ser Gin Glu Ala His Glu Ala He 
165 170 175 

Arg Pro Ala Gly Glu Thr Phe Ala Thr Pro Gly Gin Leu His Gly Gin 
180 185 I 90 

Leu Asp Ala Glu Glu Phe Lys Leu Tyr Glu Leu lie Trp Gin Arg Thr 
195 200 205 

Val Ala Ser Gin Met Ala Asp Ala Lys Gly Thr Ser Met Lys Val Thr 
210 215 220 

He Gly Gly Thr Ala Lys Thr Gly Glu Lys Thr Glu Phe Asn Ala Thr 



225 230 



Gly Arg Thr Leu 



Thr Phe Pro Gly Phe Leu Arg Ala Tyr Val Glu Thr 
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245 250 255 

Thr Arg Thr Ala Asp Gly Arg Asp Val Ala Asp Asn Ala Glu Lys Arg 
260 265 270 

Leu Pro Leu Leu Ser Glu Gly Asp Leu Leu Lys Val Leu Ser He Glu 



275 280 



Ala Asp Gly His Ser Thr Asn Pro Pro Ala Arg Tyr Thr Glu Ala Ser 
290 295 3°° 

Leu Val Lys Lys Met Glu Asp Leu Gly He Gly Arg Pro Ser Thr Tyr 
305 310 315 320 

Ala Ser He He Lys Thr He Gin Asp Arg Gly Tyr Val Tyr Ser Arg 
325 330 335 

Gly Asn Ala Leu Val Pro Ser Trp Val Ala Phe Ala Val Val Gly Leu 
340 345 350 

Leu Glu Ala Asn Phe Thr Ser Leu Val Asp Tyr Asp Phe Thr Ser Ser 
355 360 365 

Met Glu Asp Glu Leu Asp Asn He Ala Ala Gly Arg Glu Gly Arg Thr 
370 375 380 

Glu Trp Leu Asn Gly Phe Tyr Phe Gly Asp Ala Glu Ala Asp Gin Ser 
385 390 395 

Met Ala Glu Ser Val Ala Arg Gin Gly Gly Leu Lys Ala Leu Val Asp 
405 410 415 

Ala Asn Leu Glu His He Asp Ala Arg Ser Val Asn Ser Leu Lys Leu 
420 425 430 

Phe Asp Asp Ala Glu Gly Arg Ala Val Asn Val Arg Val Gly Arg Tyr 
435 440 445 

Gly Pro Tyr He Glu Arg He Val Gly Thr Thr Ala Glu Gly Glu Pro 
450 455 460 

Glu Phe Gin Arg Ala Asn Leu Pro Glu Glu Thr Thr Pro Asp Glu Leu 
465 470 475 480 

Thr Leu Glu Val Ala Glu Lys Leu Phe Ala Thr Pro Gin Gly Gly Arg 
485 490 495 

Glu Leu Gly He Asn Pro Ala Asn Gly Arg Met Val Val Ala Lys Glu 
500 505 510 

Gly Arg Phe Gly Pro Tyr Val He Glu Gin Val Thr Asp Ser Glu Arg 
515 520 525 

Ala Gly Ala Glu Ala Gin Ala Glu Glu Val Val Ala Ala Glu Arg Lys 
530 535 540 

Ala Glu Asp Glu Gin Arg Ala Thr Asp Gly Met Arg Pro Lys Asn Trp 
545 550 555 560 

Glu Thr Lys Thr Ala Ala Asn Gin Lys Glu Lys Arg He Asn Gin Leu 
565 570 575 
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Val Glu Glu Asn Leu Lys Pro Ala Thr Ala Ser Leu Phe Ser Gly Met 
580 585 590 

Glu Pro Ala Ala Val Thr Leu Glu Glu Ala Leu Lys Leu Leu Ser Leu 
595 600 605 

Pro Arg Glu Val Gly Val Asp Pro Ser Asp Asn Glu Val He Thr Ala 
610 615 620 

Gin Asn Gly Arg Tyr Gly Pro Tyr Leu Lys Lys Gly Ser Asp Ser Arg 
625 630 635 640 

Ser Leu Asn Ser Glu Glu Gin He Phe Thr Val Thr Leu Asp Glu Ala 
645 650 655 

Arg Arg He Tyr Ala Glu Pro Lys Arg Arg Gly Arg Ala Ala Ala Gin 
660 665 670 

Pro Pro Leu Lys Gin Leu Gly Asp Asn Asp Val Ser Gly Lys Pro Met 
675 680 685 

Thr val Lys Asp Gly Arg Phe Gly Pro Tyr Val Thr Asp Gly Thr Thr 
690 695 700 

Asn Ala Ser Leu Arg Lys Gly Asp Val Pro Glu Ser Leu Thr Asp Ala 
705 710 715 720 

Arg Ala Asn Glu Leu Leu Ser Glu Arg Arg Ala Lys Glu Ala Ala Asp 
725 730 735 

Glv Gly Ala Pro Ala Lys Lys Thr Ser Thr Lys Lys Thr Ala Ala Lys 
740 745 750 

Lys Thr Thr Ala Lys Lys Thr Thr Ala Lys Lys Thr Val Arg Lys Ala 
755 760 765 

Pro Pro Lys Thr Thr Lys Asn Val Val Lys Ala Gly Ala Lys Lys Lys 
770 775 780 

Ser 
785 



<210> 129 
<211> 488 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) - . (465) 

<223> RXN00990 

<400> 129 

ate ccc gtc ttg gtg gec acc gat ate gec gec cgt ggc att gac gtg 
He Pro Val Leu Val Ala Thr Asp He Ala Ala Arg Gly He Asp Val 
15 10 15 

gat gac gtc teg ctt gtt gtg cac gtt gat ccc cca gca gaa cac aaa 
Asp Asp Val Ser Leu Val Val His Val Asp Pro Pro Ala Glu His Lys 
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20 25 30 

gcg tat ttg cac cgc get ggt cgt act gca cga gec gga act tec ggt 
Ala Tyr Leu His Arg Ala Gly Arg Thr Ala Arg Ala Gly Thr Ser Gly 
35 40 45 

aca gtt gtg act eta gta atg gae gaa caa ate aag gaa gtc cgt gaa 
Thr Val Val Thr Leu Val Met Asp Glu Gin He Lys Glu Val Arg Glu 
50 55 60 

ctt ttc caa aaa gca ggc gtg aca gee get gag gta aaa gtc aac gaa 
Leu Phe Gin Lys Ala Gly Val Thr Ala Ala Glu Val Lys Val Asn Glu 
65 70 75 80 

aac tea cct gaa ttg get aaa att act ggt gca cga cge ccg tea ggc 
Asn Ser Pro Glu Leu Ala Lys lie Thr Gly Ala Arg Arg Pro Ser Gly 
85 9° 95 

gtt get ctt cca gca cct gga cag cag cag cca aag egg gaa caa aaa 
Val Ala Leu Pro Ala Pro Gly Gin Gin Gin Pro Lys Arg Glu Gin Lys 
100 105 110 

aat acc cat aat cgt tct gat tec aga ggt tec age egg aat cca cge 
Asn Thr His Asn Arg Ser Asp Ser Arg Gly Ser Ser Arg Asn Pro Arg 
115 120 125 

agg cge gga caa age gga tec aga tea aeg ggc cge tec aac ccg agg 432 
Arg Arg Gly Gin Ser Gly Ser Arg Ser Thr Gly Arg Ser Asn Pro Arg 

130 135 I 40 

cgt cag act tea agg aaa gae ggt ccc aag age taaaactccc ccacggeacg 485 
Arg Gin Thr Ser Arg Lys Asp Gly Pro Lys Ser 
145 150 I 55 



384 



<210> 130 
<211> 155 
<212> PRT 

<213> Corynebacterium glutamicum 

Ile°Pro 3 Val Leu Val Ala Thr Asp He Ala Ala Arg Gly He Asp Val 
15 10 15 

Asp Asp Val Ser Leu Val Val His Val Asp Pro Pro Ala Glu His Lys 
20 25 30 

Ala Tyr Leu His Arg Ala Gly Arg Thr Ala Arg Ala Gly Thr Ser Gly 
35 40 45 

Thr Val Val Thr Leu Val Met Asp Glu Gin He Lys Glu Val Arg Glu 
50 55 60 

Leu Phe Gin Lys Ala Gly Val Thr Ala Ala Glu Val Lys Val Asn Glu 
55 70 75 80 

Asn Ser Pro Glu Leu Ala Lys lie Thr Gly Ala Arg Arg Pro Ser Gly 
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Val Ala Leu Pro Ala Pro Gly Gin Gin Gin Pro Lys Arg Glu Gin Lys 
100 105 110 

Asn Thr His Asn Arg Ser Asp Ser Arg Gly Ser Ser Arg Asn Pro Arg 
115 120 125 

Arg Arg Gly Gin Ser Gly Ser Arg Ser Thr Gly Arg Ser Asn Pro Arg 
130 135 I 40 



Arg Gin Thr Ser Arg Lys Asp Gly Pro Lys Ser 
145 150 I 55 



<210> 131 
<211> 476 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) - - (453) 

<223> FRXA00990 



g tg°gcc 3 acc gat ate gec gec cgt ggc att gac gtg gat gac gtc teg 
Sal Ala Thr Asp He Ala Ala Arg Gly He Asp Val Asp Asp Val Ser 
1 5 10 

ctt att gtg cac gtt gat ccc cca gca gaa cac aaa gcg tat ttg cac 
Leu S Val His Val Asp Pro Pro Ala Glu His Lys Ala Tyr Leu His 
20 25 30 

cac act agt cgt act gca cga gec gga act tec ggt aca gtt gtg act 
Arg Ala Gil Arg Thr Ala Arg Ala Gly Thr Ser Gly Thr Val Val Thr 
35 40 45 

eta gta atg gac gaa caa ate aag gaa gtc cgt gaa ctt ttc caa aaa 
Leu Val Me? Asp Glu Gin He Lys Glu Val Arg Glu Leu Phe Gin Lys 
50 55 60 

gca ggc gtg aca gec get gag gta aaa gtc aac gaa aac tea cct gaa 
Ala Gly Val Thr Ala Ala Glu Val Lys Val Asn Glu Asn Ser Pro Glu 



96 



tta act aaa att act ggt gca cga cgc ccg tea ggc gtt- get ctt cca 
Leu Ala Lys He Thr Gly Ala Arg Arg Pro Ser Gly Val Ala Leu Pro 
85 90 95 

aca cct gga cag cag cag cca aag egg gaa caa aaa aat ace cat aat 
gca cct gg ^g ^ ^ ^ ^ ^ ^ Lys Asn Thr His Asn 

100 105 11° 



aca cct gga cag cag cag cca aag egg gaa caa aa* ^ ^ ^ -~ 
Ala Pro Gly Gin Gin Gin Pro Lys Arg Glu Gin Lys Asn Thr Hrs Asn 
100 105 110 

cgt tct gat tec aga ggt tec age egg aat cca cgc agg cgc gga caa 
Arg Ser Asp Ser Arg Gly Ser Ser Arg Asn Pro Arg Arg Arg Gly Gin 
115 120 I 25 

age gga tec aga tea aeg ggc cgc tec aac ccg agg cgt cag act tea 
Ser Gly Ser Arg Ser Thr Gly Arg Ser Asn Pro Arg Arg Gin Thr Ser 

130 135 I 40 

agg aaa gac ggt ccc aag age taaaactccc ccacggcacg cga 
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Arg Lys Asp Gly Pro Lys Ser 
145 150 



<210> 132 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
400> 132 



Val Ala Thr Asp He Ala Ala Arg Gly He Asp Val Asp Asp Val Ser 
1 5 10 15 

Leu Val Val His Val Asp Pro Pro Ala Glu His Lys Ala Tyr Leu His 
20 25 30 

Arg Ala Gly Arg Thr Ala Arg Ala Gly Thr Ser Gly Thr Val Val Thr 
35 40 45 

Leu Val Met Asp Glu Gin He Lys Glu Val Arg Glu Leu Phe Gin Lys 
50 55 SO 

Ala Gly Val Thr Ala Ala Glu Val Lys Val Asn Glu Asn Ser Pro Glu 
65 70 75 

Leu Ala Lys He Thr Gly Ala Arg Arg Pro Ser Gly Val Ala Leu Pro 
85 9° yb 

Ala Pro Gly Gin Gin Gin Pro Lys Arg Glu Gin Lys Asn Thr His Asn 
100 105 HO 

Arg Ser Asp Ser Arg Gly Ser Ser Arg Asn Pro Arg Arg Arg Gly Gin 
115 12° 125 

Ser Gly Ser Arg Ser Thr Gly Arg Ser Asn Pro Arg Arg Gin Thr Ser 
130 135 I 40 

Arg Lys Asp Gly Pro Lys Ser 
145 150 



<210> 133 
<211> 451 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (451) 

<223> RXN00994 

taatcaacat tcgcaagagg tgtgtcgcaa aagcactagc tcagcgatta aaagttccca 

tgatcacttt tcaaccagca ccgactagag ttagtgggca atg act acc ttt eta 
y Met Thr Thr Phe Leu 



gaa etc aag ctt ccc gac gag att gtg cgc gaa ctt cgc agt cag gga 
Glu Leu Lys Leu Pro Asp Glu He Val Arg Glu Leu Arg Ser Gin Gly 
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atc acc gag gca ttc ccc ate caa gaa gca gec ate ccc gat gcg etc 
Jit Thr Glu Ala Phe Pro He Gin Glu Ala Ala He Pro Asp Ala Leu 
25 30 35 

act age aaa gat gtc etc ggc cgt gga ccc acc ggc tct ggt aaa acc 
Ha Gly Lys Asp Val Leu Gly Arg Gly Pro Thr Gly Ser Gly Lys Thr 
40 45 50 

ttc acc ttt ggg ctt ccc atg ate acc cga etc gcg cgc teg ggc gec 
Phe Thr Phe Gly Leu Pro Met He Thr Arg Leu Ala Arg Ser Gly Ala 
55 60 65 

tec aaa cca ggt cgc ccc cgc ggg ctt gtc ctg gtt ccc acc cgt gaa 
Ser Lys Pro Sy Arg Pro Arg Gly Leu Val Leu Val Pro Thr Arg Glu 
70 75 80 85 

eta gca get cag gtg cgt gaa cgc etc gac gat ccc gec cgc gtt atg 
Leu Ala Ala Gin Val Arg Glu Arg Leu Asp Asp Pro Ala Arg Val Met 
90 95 100 

ggt ctg cgc gtc etc gag gtg gtc ggt ggc gtc aac ate aac cgc aac 
Gly Leu Arg Val Leu Glu Val Val Gly Gly Val Asn He Asn Arg Asn 



<210> 134 
<211> 117 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Thr 3 Thr Phe Leu Glu Leu Lys Leu Pro Asp Glu He Val Arg Glu 
15 10 15 

Leu Arg Ser Gin Gly He Thr Glu Ala Phe Pro He Gin Glu Ala Ala 
20 25 30 

He Pro Asp Ala Leu Ala Gly Lys Asp Val Leu Gly Arg Gly Pro Thr 
35 40 45 

Gly Ser Gly Lys Thr Phe Thr Phe Gly Leu Pro Met He Thr Arg Leu 
50 55 60 

Ala Arg Ser Gly Ala Ser Lys Pro Gly Arg Pro Arg Gly Leu Val Leu 
65 70 75 80 

Val Pro Thr Arg Glu Leu Ala Ala Gin Val Arg Glu Arg Leu Asp Asp 
85 90 95 

Pro Ala Arg Val Met Gly Leu Arg Val Leu Glu Val Val Gly Gly Val 
100 105 110 

Asn He Asn Arg Asn 
115 



<210> 135 
<211> 442 
<212> DNA 

<213> Corynebacterium glutamic 
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<220> 

<221> CDS 

<222> (101) . . (442) 

<223> FRXA00994 



<400> 135 

taatcaacat tcgcaagagg tgtgtcgcaa 
tgatcacttt tcaaccagca ccgactagag 



aagcactagc tcagcgatta aaagttccca 60 

ttagtgggca atg act acc ttt eta 11 
Met Thr Thr Phe Leu 
1 5 



gaa etc aag ctt ccc gac gag att gtg cgc gaa ctt cgc agt cag gga 
Glu Leu Lys Leu Pro Asp Glu He Val Arg Glu Leu Arg Ser Gin Gly 
10 15 20 

ate acc gag gca ttc ccc ate caa gaa gca gec ate ccc gat gcg etc 
He Thr Glu Ala Phe Pro He Gin Glu Ala Ala He Pro Asp Ala Leu 
25 30 35 

get ggc aaa gat gtc etc ggc cgt gga ccc acc ggc tct ggt aaa acc 
Ala Gly Lys Asp Val Leu Gly Arg Gly Pro Thr Gly Ser Gly Lys Thr 
40 45 50 

tte acc ttt ggg ctt ccc atg ate acc cga etc gcg cgc teg ggc gec 
Phe Thr Phe Gly Leu Pro Met He Thr Arg Leu Ala Arg Ser Gly Ala 
55 60 65 

tee aaa cca ggt cgc ccc cgc ggg ctt gtc ctg gtt ccc acc cgt gaa 
Ser Lys Pro Gly Arg Pro Arg Gly Leu Val Leu Val Pro Thr Arg Glu 
70 75 80 85 

eta gca get cag gtg cgt gaa cgc etc gac gat ccc gee cgc gtt atg 
Leu Ala Ala Gin Val Arg Glu Arg Leu Asp Asp Pro Ala Arg Val Met 
90 95 100 

ggt ctg cgc gtc etc gag gtg gtc ggt ggc gtc aac ate 
Gly Leu Arg Val Leu Glu Val Val Gly Gly Val Asn He 
105 HO 



<210> 136 
<211> H4 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 136 

Met Thr Thr Phe Leu Glu Leu Lys 
1 5 

Leu Arg Ser Gin Gly He Thr Glu 
20 

He Pro Asp Ala Leu Ala Gly Lys 
35 40 

Gly Ser Gly Lys Thr Phe Thr Phe 
50 55 

Ala Arg Ser Gly Ala Ser Lys Pro 



Leu Pro Asp Glu He Val Arg Glu 
10 15 

Ala Phe Pro He Gin Glu Ala Ala 
25 30 

Asp Val Leu Gly Arg Gly Pro Thr 
45 

Gly Leu Pro Met He Thr Arg Leu 
60 

Gly Arg Pro Arg Gly Leu Val Leu 
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65 70 

Val Pro Thr Arg Glu Leu Ala Ala 
85 

Pro Ala Arg Val Met Gly Leu Arg 
100 

Asn lie 



75 80 

Gin Val Arg Glu Arg Leu Asp Asp 
90 95 

Val Leu Glu Val Val Gly Gly Val 
105 HO 



<210> 137 
<211> 1347 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1324) 

<223> RXN02468 



tcgttgtatt ggaatgaccc tattgtaacc gtgcaacgat agtatctaag ttgtgtcttc 60 

tgaaagcccc agacctacgt tcacagagct cggcgttgcg gtg gaa ate acc gac 115 
y y Val Glu He Thr Asp 



1 5 

gca etc gaa gec etc ggc ate aac cga act ttc gcg ate cag gag tac 
Ala Leu Glu Ala Leu Gly He Asn Arg Thr Phe Ala He Gin Glu Tyr 
10 15 20 

aca ctt ccc ate gcg etc gac ggc cac gac ttc ate ggc caa gee cgc 
Thr Leu Pro He Ala Leu Asp Gly His Asp Phe He Gly Gin Ala Arg 
25 30 35 

acc ggc atg ggc aaa acc tac gga ttc ggt gtc cca etc etc gat aga 
Thr Gly Met Gly Lys Thr Tyr Gly Phe Gly Val Pro Leu Leu Asp Arg 
40 45 50 

gtc ttc gac tea gee gac gtc gca gaa acc gac ggt acc ccc cga gee 
Val Phe Asp Ser Ala Asp Val Ala Glu Thr Asp Gly Thr Pro Arg Ala 
55 60 65 

etc gtc ate gtg ccc acc cga gaa etc gca gtc caa gtc ggc gac gac 
Leu Val He Val Pro Thr Arg Glu Leu Ala Val Gin Val Gly Asp Asp 
70 75 80 85 

etc caa cgc gca gca acc aac ctg ccg eta aag ate ttc acc ttc tac 
Leu Gin Arg Ala Ala Thr Asn Leu Pro Leu Lys He Phe Thr Phe Tyr 
90 95 100 

ggc ggc acc ccc tac gaa gaa cag ate gac gca etc aaa gtc ggc gtc 
Gly Gly Thr Pro Tyr Glu Glu Gin He Asp Ala Leu Lys Val Gly Val 
105 HO 115 

gac gtt gtc gta ggc aca ccc gga cga tta etc gac ctg cac aaa cga 
Asp Val Val Val Gly Thr Pro Gly Arg Leu Leu Asp Leu His Lys Arg 
120 125 13° 
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aqc gcg eta teg etc gac aaa gta gcg ate tta gtc etc gat gaa gee . 
Gly Ala Leu Ser Leu Asp Lys Val Ala He Leu Val Leu Asp Glu Ala 
135 140 145 

gac gaa atg etc gat ctg ggc ttt ctg ccc gac ate gaa aaa ate etc ! 
Asp Glu Met Leu Asp Leu Gly Phe Leu Pro Asp lie Glu Lys He Leu 
15 0 155 160 165 

cgt gee etc ace cac cag cat caa acc atg ctg ttc tct gee acg atg 
Arg Ala Leu Thr His Gin His Gin Thr Met Leu Phe Ser Ala Thr Met 
170 175 180 

ccc ggc gcg ate etc aca etc gca cgc age ttc ctg aac aaa cca gtg 
Pro Gly Ala He Leu Thr Leu Ala Arg Ser Phe Leu Asn Lys Pro Val 
185 190 195 

cac ate cga gec gag aca teg gac gec tea gca aca cac aaa acc acc 
His He Arg Ala Glu Thr Ser Asp Ala Ser Ala Thr His Lys Thr Thr 
200 205 210 

aga caa gtg gtt ttt cag gca cac aaa atg gac aag gaa gee ate acc 
Arg Gin Val Val Phe Gin Ala His Lys Met Asp Lys Glu Ala He Thr 
215 220 225 

gcg aaa att ctg cag teg aaa gat cgc ggc aaa acg ate ate ttc gee 
Ala Lys He Leu Gin Ser Lys Asp Arg Gly Lys Thr He He Phe Ala 
230 235 240 245 

cgc acg aaa cgc acc gca gcg caa gtt gec gaa gac eta gec tec aga 
Arg Thr Lys Arg Thr Ala Ala Gin Val Ala Glu Asp Leu Ala Ser Arg 
250 255 260 

gga ttc tec gtc gga tea gtg cac ggc gac atg ggc caa cca gee cgc 
Gly Phe Ser Val Gly Ser Val His Gly Asp Met Gly Gin Pro Ala Arg 
265 270 275 

gag aaa tea etc aac gca ttc cgc aca gga aaa att gac ate ctt gta 
Glu Lys Ser Leu Asn Ala Phe Arg Thr Gly Lys He Asp He Leu Val 
280 285 290 

gec aca gac gta gee gee cga ggc ate gat gtt gat gac gtc acc cac 
Ala Thr Asp Val Ala Ala Arg Gly He Asp Val Asp Asp Val Thr His 
295 300 305 

gtg ate aac tac caa acc ccc gac gat cct atg acc tac gtc cat cgt 
Val He Asn Tyr Gin Thr Pro Asp Asp Pro Met Thr Tyr Val His Arg 
310 315 320 325 

ate gga cgc acg gga cgc gca ggg cac aac gga aca gec gtc act ctt 
He Gly Arg Thr Gly Arg Ala Gly His Asn Gly Thr Ala Val Thr Leu 
330 335 340 

gtc ggg tac gac gaa acc etc aaa tgg act gtc ate gac aac gaa etc 
Val Gly Tyr Asp Glu Thr Leu Lys Trp Thr Val He Asp Asn Glu Leu 
345 350 355 

gaa etc ggc caa cca aac cca cca caa tgg ttc tec acc tea cca gag 
Glu Leu Gly Gin Pro Asn Pro Pro Gin Trp Phe Ser Thr Ser Pro Glu 
360 365 370 



ctg ctt gaa aca etc gac . 



gaa ggt gtc acc gaa cga gtc gga 
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Leu Leu Glu Thr Leu Asp He Pro Glu Gly val Thr Glu Arg Val GLy 
375 380 385 

cca cca acc aaa gtt eta ggc gga aca gec cca cga cca cca cgc cgc 
Pro Pro Thr Lys Val Leu Gly Gly Thr Ala Pro Arg Pro Pro Arg Arg 



390 



acc egg aaa taacttatgg cagcaaagct tea 
Thr Arg Lys 



<210> 138 
<211> 408 
<212> PRT 

<213> Corynebacterium glutamicum 

Vai°Glu 3 Ile Thr Asp Ala Leu Glu Ala Leu Gly He Asn Arg Thr Phe 
1 5 10 

Ala lie Gin Glu Tyr Thr Leu Pro He Ala Leu Asp Gly His Asp Phe 
20 25 30 

He Gly Gin Ala Arg Thr Gly Met Gly Lys Thr Tyr Gly Phe Gly Val 

35 40 
Pro Leu Leu Asp Arg Val Phe Asp Ser Ala Asp Val Ala Glu Thr Asp 

50 55 
Gly Thr Pro Arg Ala Leu Val He Val Pro Thr Arg Glu Leu Ala Val 

65 70 
Gin val Gly Asp Asp Leu Gin Arg Ala Ala Thr Asn Leu Pro Leu Lys 
85 90 

He Phe Thr Phe Tyr Gly Gly Thr Pro Tyr Glu Glu Gin lie Asp Ala 
100 IO 5 110 

Leu Lys Val Gly Val Asp Val Val Val Gly Thr Pro Gly Arg Leu Leu 
115 120 125 

Asp Leu His Lys Arg Gly Ala Leu Ser Leu Asp Lys Val Ala He Leu 

130 135 I 40 

Val Leu Asp Glu Ala Asp Glu Met Leu Asp Leu Gly Phe Leu Pro Asp 
145 150 155 

He Glu Lys He Leu Arg Ala Leu Thr His Gin His Gin Thr Met Leu 
165 I 70 

Phe Ser Ala Thr Met Pro Gly Ala He Leu Thr Leu Ala Arg Ser Phe 
180 i85 

Leu Asn Lys Pro Val His He Arg Ala Glu Thr Ser Asp Ala Ser Ala 
195 200 205 

Thr His Lys Thr Thr Arg Gin Val Val Phe Gin Ala His Lys Met Asp 

210 215 220 

Lys gi u Ala lie Thr Ala Lys He Leu Gin Ser Lys Asp Arg Gly Lys 
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Thr He He Phe Ala Arg Thr Lys Arg Thr Ala Ala Gin Val Ala Glu 
245 250 255 

Asp Leu Ala Ser Arg Gly Phe Ser Val Gly Ser Val His Gly Asp Met 
260 265 270 

Gly Gin Pro Ala Arg Glu Lys Ser Leu Asn Ala Phe Arg Thr Gly Lys 
275 280 285 

He Asp He Leu Val Ala Thr Asp Val Ala Ala Arg Gly He Asp Val 
290 295 300 

Asp Asp Val Thr His Val He Asn Tyr Gin Thr Pro Asp Asp Pro Met 
305 310 315 320 

Thr Tyr Val His Arg He Gly Arg Thr Gly Arg Ala Gly His Asn Gly 
325 330 335 

Thr Ala Val Thr Leu Val Gly Tyr Asp Glu Thr Leu Lys Trp Thr Val 
340 345 350 

He Asp Asn Glu Leu Glu Leu Gly Gin Pro Asn Pro Pro Gin Trp Phe 
355 360 365 

Ser Thr Ser Pro Glu Leu Leu Glu Thr Leu Asp He Pro Glu Gly Val 
370 375 380 

Thr Glu Arg Val Gly Pro Pro Thr Lys Val Leu Gly Gly Thr Ala Pro 
385 390 395 400 

Arg Pro Pro Arg Arg Thr Arg Lys 
405 



<210> 139 
<211> 237 
<212> DNA 

<213> Corynebacterium glutamic™ 

<220> 

<221> CDS 

<222> (101) . . (214) 

<223> FRXA02463 

<400> 139 

nnnnnaaant gacatccttg tagccacaga cgtagccgcc cnaggnntnt atnttnatna 

cnttacccac gtnattaaat accaaanccc cgncgatcct atg acc tac gtt cat 

Met Thr Tyr Val His 
1 5 

tgt atn gga cgc acg gga cgc gca ggg cac aac gga aca gcc gtc act 
Cys Xaa Gly Arg Thr Gly Arg Ala Gly His Asn Gly Thr Ala Val Thr 
-in ir 20 



ctt gtc ggg ttc nac gaa acc ctn aaa tgg act gnc atn gac aac gaa 
Leu Val Gly Phe Xaa Glu Thr Leu Lys Trp Thr Xaa Xaa Asp Asn Glu 
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ctn naactcgggc aaccaaaccc acc 
Leu 



<210> 140 
<211> 38 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Met Thr Tyr Val His Cys Xaa Gly Arg Thr Gly Arg Ala Gly His 
15 10 15 

Gly Thr Ala Val Thr Leu Val Gly Phe Xaa Glu Thr Leu Lys Trp 
20 25 30 

Xaa Xaa Asp Asn Glu Leu 
35 



<210> 141 
<211> 631 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (631) 

<223> FRXA02468 

tcgttgtatt ggaatgaccc tattgtaacc gtgcaacgat agtatctaag ttgtgtcttc 60 

tgaaagcccc agacctacgt tcacagagct cggcgttgcg gtg gaa ate acc gac 115 
y y Val Glu He Thr Asp 



gca etc gaa gec etc ggc ate aac cga act ttc gcg ate cag gag tac 
Ala Leu Glu Ala Leu Gly He Asn Arg Thr Phe Ala He Gin Glu Tyr 
10 15 20 

aca ctt ccc ate gcg etc gac ggc cac gac ttc ate ggc caa gec cgc 
Thr Leu Pro He Ala Leu Asp Gly His Asp Phe He Gly Gin Ala Arg 
25 30 35 

acc ggc atg ggc aaa acc tac gga ttc ggt gtc cca etc etc gat aga 
Thr Gly Met Gly Lys Thr Tyr Gly Phe Gly Val Pro Leu Leu Asp Arg 
40 45 50 

gtc ttc gac tea gee gac gtc gca gaa acc gac ggt acc ccc cga gec 
Val Phe Asp Ser Ala Asp Val Ala Glu Thr Asp Gly Thr Pro Arg Ala 
55 60 65 

etc gtc ate gtg ccc acc cga gaa etc gca gtc caa gtc ggc gac gac 
Leu Val He Val Pro Thr Arg Glu Leu Ala Val Gin Val Gly Asp Asp 
70 75 80 85 

etc caa cgc gca gca acc aac ctg ccg eta aag ate ttc acc ttc tac 
Leu Gin Arg Ala Ala Thr Asn Leu Pro Leu Lys He Phe Thr Phe Tyr 
on 95 100 



163 
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ggc ggc acc ccc tac gaa gaa cag ate gac gca etc aaa gtc ggc gtc 451 
Gly Gly Thr Pro Tyr Glu Glu Gin lie Asp Ala Leu Lys Val Gly Val 
105 110 115 

gac gtt gtc gta ggc aca ccc gga cga tta etc gac ctg cac aaa cga 499 
Asp Val Val Val Gly Thr Pro Gly Arg Leu Leu Asp Leu His Lys Arg 
120 125 130 

ggc gcg eta teg etc gac aaa gta gcg ate tta gtc etc gat gaa gee 547 
Gly Ala Leu Ser Leu Asp Lys Val Ala lie Leu Val Leu Asp Glu Ala 
135 140 145 

gac gaa atg etc gat ctg ggc ttt ctg ccc gac ate gaa aaa ate etc 595 
Asp Glu Met Leu Asp Leu Gly Phe Leu Pro Asp lie Glu Lys lie Leu 
150 155 160 165 

cgt gec etc acc cac cag cat caa acc atg ctg ttc 631 
Arg Ala Leu Thr His Gin His Gin Thr Met Leu Phe 
170 175 



<210> 142 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 142 

Val Glu lie Thr Asp Ala Leu Glu Ala Leu Gly lie Asn Arg Thr Phe 
15 10 15 

Ala lie Gin Glu Tyr Thr Leu Pro lie Ala Leu Asp Gly His Asp Phe 
20 25 30 

lie Gly Gin Ala Arg Thr Gly Met Gly Lys Thr Tyr Gly Phe Gly Val 
35 40 45 

Pro Leu Leu Asp Arg Val Phe Asp Ser Ala Asp Val Ala Glu Thr Asp 
50 55 60 

Gly Thr Pro Arg Ala Leu Val lie Val Pro Thr Arg Glu Leu Ala Val 
65 70 75 80 

Gin Val Gly Asp Asp Leu Gin Arg Ala Ala Thr Asn Leu Pro Leu Lys 
85 90 95 

lie Phe Thr Phe Tyr Gly Gly Thr Pro Tyr Glu Glu Gin lie Asp Ala 
100 105 110 

Leu Lys Val Gly Val Asp Val Val Val Gly Thr Pro Gly Arg Leu Leu 
115 120 125 

Asp Leu His Lys Arg Gly Ala Leu Ser Leu Asp Lys Val Ala lie Leu 
130 135 140 

Val Leu Asp Glu Ala Asp Glu Met Leu Asp Leu Gly Phe Leu Pro Asp 
145 150 155 160 



lie Glu Lys lie Leu Arg Ala Leu Thr His Gin His Gin Thr Met Leu 
165 170 175 
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Phe 



<210> 143 
<211> 2319 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .. (2296) 
<223> RXA00050 

<400> 143 

agcaatgtcc cattttccct gctcacctgt atgggcaccc gcggcggaag tggaattgca 

tatggagttt tgatgatatt tagcgtaact taaaggaaca atg agt aat acc gag 
uu Met Ser Asn Thr Glu 



aac gtc aac ggc gac gta gaa cag ccg aat aac gtc att teg teg gaa 
Asn Val Asn Gly Asp Val Glu Gin Pro Asn Asn Val He Ser Ser Glu 
10 15 20 

tct cag gaa acc ccg cag ggt gac tea gca tea get gac ttc get etc 
Ser Gin Glu Thr Pro Gin Gly Asp Ser Ala Ser Ala Asp Phe Ala Leu 
25 30 35 

gaa acc cca acc aac act gtt gaa gat gca cca gca tct gag ggt age 
Glu Thr Pro Thr Asn Thr Val Glu Asp Ala Pro Ala Ser Glu Gly Ser 
40 45 50 

gaa gag ate acc agg gtt gcg gat act tct gag gac gee gac tct gca 
Glu Glu lie Thr Arg Val Ala Asp Thr Ser Glu Asp Ala Asp Ser Ala 
55 60 65 

gat gca gac aac gcg age aat gta ate aat gag aat gag gac tec teg 
Asp Ala Asp Asn Ala Ser Asn Val He Asn Glu Asn Glu Asp Ser Ser 
70 75 80 85 

gaa ggt get aac cag cct tea aac gag tea tec tct acg gaa gee aaa 
Glu Gly Ala Asn Gin Pro Ser Asn Glu Ser Ser Ser Thr Glu Ala Lys 
90 95 100 

tec ggc ttc gat gca etc gga ctg cca gag cgt gtt ctt gac get gtg 
Ser Gly Phe Asp Ala Leu Gly Leu Pro Glu Arg Val Leu Asp Ala Val 
105 HO H5 

cgc aag gtg ggt tac gaa act cct tec cca att cag gca caa acc ate 
Arg Lys Val Gly Tyr Glu Thr Pro Ser Pro He Gin Ala Gin Thr He 
120 125 130 

cca ate etc atg gag ggc cag gat gtt gtt ggt eta gca cag acc ggt 
Pro He Leu Met Glu Gly Gin Asp Val Val Gly Leu Ala Gin Thr Gly 
135 140 145 

acc ggt aag act gca get ttc gcg ctg cca ate ctt gee cgt att gac 
Thr Gly Lys Thr Ala Ala Phe Ala Leu Pro He Leu Ala Arg He Asp 
150 155 160 165 
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aag tec gtg cgc age cca cag gca ctt gtg ctt gec cct acc cgt gag 
Lys Ser Val Arg Ser Pro Gin Ala Leu Val Leu Ala Pro Thr Arg Glu 
170 175 180 

ctg gca ctt cag gtt get gac tec ttc caa tec ttc get gac cac gtc 
Leu Ala Leu Gin Val Ala Asp Ser Phe Gin Ser Phe Ala Asp His Val 
185 190 195 

ggt ggc ctg aac gtt ctg cca ate tat ggt gga cag get tac ggc att 
Gly Gly Leu Asn Val Leu Pro lie Tyr Gly Gly Gin Ala Tyr Gly lie 
200 205 210 

cag etc tct ggc ctg cgt cgt ggc get cac ate gtc gtg ggt acc cca 
Gin Leu Ser Gly Leu Arg Arg Gly Ala His lie Val Val Gly Thr Pro 
215 220 225 

ggc cga ate ate gat cac etc gaa aag ggc tec ctg gat ate tec gga 
Gly Arg lie lie Asp His Leu Glu Lys Gly Ser Leu Asp lie Ser Gly 
230 235 240 245 

ctg cgc ttc etc gtg etc gat gaa gca gac gag atg ctg aac atg ggc 
Leu Arg Phe Leu Val Leu Asp Glu Ala Asp Glu Met Leu Asn Met Gly 
250 255 260 

ttc cag gaa gat gtc gag cgc ate etc gag gac acc cca gac gag aag 
Phe Gin Glu Asp Val Glu Arg lie Leu Glu Asp Thr Pro Asp Glu Lys 
265 270 275 

cag gtt gca eta ttc tec gca acg atg cca aac ggc att cgt cgc ctg 
Gin Val Ala Leu Phe Ser Ala Thr Met Pro Asn Gly lie Arg Arg Leu 
280 285 290 

tec aag cag tac ctg aac aac cct get gaa ate acc gtt aag tec gag 
Ser Lys Gin Tyr Leu Asn Asn Pro Ala Glu lie Thr Val Lys Ser Glu 
295 300 305 

acc agg act aac acc aac ate acc cag cgc ttc etc aac gtt gca cac 
Thr Arg Thr Asn Thr Asn lie Thr Gin Arg Phe Leu Asn Val Ala His 
310 315 320 325 

cgc aac aag atg gat gca ctg acc cgt att etc gag gtc acc gag ttt 
Arg Asn Lys Met Asp Ala Leu Thr Arg lie Leu Glu Val Thr Glu Phe 
330 335 340 

gaa gca atg ate atg ttc gtg cgc acc aag cac gaa act gaa gaa gtt 
Glu Ala Met lie Met Phe Val Arg Thr Lys His Glu Thr Glu Glu Val 
345 350 355 

get gaa aag etc cgt gca cgc gga ttc tec gca gca gec ate aac ggc 
Ala Glu Lys Leu Arg Ala Arg Gly Phe Ser Ala Ala Ala lie Asn Gly 
3S0 365 370 

gac att get cag gca cag cgt gag cgc acc gtc gac cag ctg aag gac 
Asp lie Ala Gin Ala Gin Arg Glu Arg Thr Val Asp Gin Leu Lys Asp 
375 380 385 

ggc cgc ctg gac ate etc gtt gca acc gac gtt gca gec cgt ggt ctt 
Gly Arg Leu Asp lie Leu Val Ala Thr Asp Val Ala Ala Arg Gly Leu 
390 395 400 405 

gac gtt gag cgc ate tec cac gtg ctt aac ttc gac att cca aac gac 
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Asp Val Glu Arg He Ser His Val Leu Asn Phe Asp He Pro Asn Asp 
410 415 420 

acc gag tec tac gtt cac cgc ate ggc cgc acc ggc cgt gca gga cgt 
Thr Glu Ser Tyr Val His Arg He Gly Arg Thr Gly Arg Ala Gly Arg 
425 430 435 

acc ggc gag gca ate ctg ttc gtg acc cca cgt gag cgt cgt atg ctt 
Thr. Gly Glu Ala He Leu Phe Val Thr Pro Arg Glu Arg Arg Met Leu 
440 445 450 

cgc tec ate gag cgc gca acc aac gca cca ctg cac gaa atg gaa ctg 
Arg Ser He Glu Arg Ala Thr Asn Ala Pro Leu His Glu Met Glu Leu 
455 460 465 

cca acc gtc gat cag gtc aac gac ttc cgc aag gtc aag ttc get gac 
Pro Thr Val Asp Gin Val Asn Asp Phe Arg Lys Val Lys Phe Ala Asp 
470 475 480 485 

tec ate acc aag tec etc gag gac aag cag atg gac ctg ttc cgc acc 
Ser He Thr Lys Ser Leu Glu Asp Lys Gin Met Asp Leu Phe Arg Thr 
490 495 500 

ctg gtc aag gaa tac tec cag gec aac gac gtt cct eta gag gac ate 
Leu Val Lys Glu Tyr Ser Gin Ala Asn Asp Val Pro Leu Glu Asp He 
505 510 515 

gca gcg gca ctg gca acc cag gca cag tec ggc gac ttc ctg etc aag 
Ala Ala Ala Leu Ala Thr Gin Ala Gin Ser Gly Asp Phe Leu Leu Lys 
520 525 530 

gag etc cca cca gag cgc cgt gag cgc aac gac cgc cgt cgt gac cgt 
Glu Leu Pro Pro Glu Arg Arg Glu Arg Asn Asp Arg Arg Arg Asp Arg 
535 540 545 

gac ttc gac gac cgt ggt gga cgt gga cgc gac cgt gac cgt ggc gac 
Asp Phe Asp Asp Arg Gly Gly Arg Gly Arg Asp Arg Asp Arg Gly Asp 
550 555 560 565 

cgc gga gat cgt ggc tea cgc ttc gac cgc gac gac gag aac ctg gca 
Arg Gly Asp Arg Gly Ser Arg Phe Asp Arg Asp Asp Glu Asn Leu Ala 
570 575 580 

acc tac cgc etc gca gtg ggc aag cgc cag cac ate cgc cca ggc gca 
Thr Tyr Arg Leu Ala Val Gly Lys Arg Gin His He Arg Pro Gly Ala 
585 590 595 

ate gtt ggt gca ctt gec aac gaa ggt ggc ctg aac tec aag gac ttc 
He Val Gly Ala Leu Ala Asn Glu Gly Gly Leu Asn Ser Lys Asp Phe 
600 605 610 

ggc cgc ate acc ate gca gee gac cac acc ctg gtt gaa ctg cca aag 
Gly Arg He Thr He Ala Ala Asp His Thr Leu Val Glu Leu Pro Lys 
615 620 625 

gat etc cca cag age gtt ctt gac aac ctg cgc gac acc cgc ate tec 
Asp Leu Pro Gin Ser Val Leu Asp Asn Leu Arg Asp Thr Arg He Ser 
630 635 640 645 

ggc cag etc ate aac ata gaa cgc gac tec ggt gga cgc cca cca cgc 
Gly Gin Leu He Asn He Glu Arg Asp Ser Gly Gly Arg Pro Pro Arg 
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cgc ttc gag cgc gat gac cgt ggc gga cgc ggc gga ttc cgc ggc gac 
Arg Phe Glu Arg Asp Asp Arg Gly Gly Arg Gly Gly Phe Arg Gly Asp 
665 670 675 

cgt gat gac cgc ggt gga cgt gga cgt gac cgt gac gat cgt gga age 
Arg Asp Asp Arg Gly Gly Arg Gly Arg Asp Arg Asp Asp Arg Gly Ser 
680 685 690 

cgt gga ggt ttc cgc ggt gga cgt gac cgt gat gat cgt ggc gga cgc 
Arg Gly Gly Phe Arg Gly Gly Arg Asp Arg Asp Asp Arg Gly Gly Arg 
695 700 705 

ggt gga ttc cgc gga cgc gac gac cgc gga gac cgt ggt ggc cgt ggc 
Gly Gly Phe Arg Gly Arg Asp Asp Arg Gly Asp Arg Gly Gly Arg Gly 
710 715 720 725 

ggt tac cgt ggc gga cgc gac taagagttcg ttttagcttc age 
Gly Tyr Arg Gly Gly Arg Asp 
730 



<210> 144 
<211> 732 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Ser Asn Thr Glu Asn Val Asn Gly Asp Val Glu Gin Pro Asn Asn 
15 10 15 



Val lie Ser Ser 



Glu Ser Gin Glu Thr Pro Gin Gly Asp Ser Ala Ser 



Ala Asp Phe Ala Leu Glu Thr Pro Thr Asn Thr Val Glu Asp Ala Pro 
35 40 45 

Ala Ser Glu Gly Ser Glu Glu He Thr Arg Val Ala Asp Thr Ser Glu 
50 55 60 

Asp Ala Asp Ser Ala Asp Ala Asp Asn Ala Ser Asn Val He Asn Glu 
65 70 75 80 

Asn Glu Asp Ser Ser Glu Gly Ala Asn Gin Pro Ser Asn Glu Ser Ser 
85 90 95 

Ser Thr Glu Ala Lys Ser Gly Phe Asp Ala Leu Gly Leu Pro Glu Arg 
100 105 HO 

Val Leu Asp Ala Val Arg Lys Val Gly Tyr Glu Thr Pro Ser Pro He 
115 120 125 

Gin Ala Gin Thr He Pro He Leu Met Glu Gly Gin Asp Val Val Gly 
130 135 140 

Leu Ala Gin Thr Gly Thr Gly Lys Thr Ala Ala Phe Ala Leu Pro He 
145 150 155 160 

Leu Ala Arg He Asp Lys Ser Val Arg Ser Pro Gin Ala Leu Val Leu 
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Ala Pro Thr Arg Glu Leu Ala Leu Gin Val Ala Asp Ser Phe Gin Ser 
180 185 190 

Phe Ala Asp His Val Gly Gly Leu Asn Val Leu Pro He Tyr Gly Gly 
195 200 205 

Gin Ala Tyr Gly He Gin Leu Ser Gly Leu Arg Arg Gly Ala His He 
210 215 220 

Val Val Gly Thr Pro Gly Arg He He Asp His Leu Glu Lys Gly Ser 
225 230 235 240 

Leu Asp He Ser Gly Leu Arg Phe Leu Val Leu Asp Glu Ala Asp Glu 
245 250 255 

Met Leu Asn Met Gly Phe Gin Glu Asp Val Glu Arg He Leu Glu Asp 
260 265 270 

Thr Pro Asp Glu Lys Gin Val Ala Leu Phe Ser Ala Thr Met Pro Asn 
275 280 285 

Gly He Arg Arg Leu Ser Lys Gin Tyr Leu Asn Asn Pro Ala Glu He 
290 295 300 

Thr Val Lys Ser Glu Thr Arg Thr Asn Thr Asn He Thr Gin Arg Phe 
305 310 315 320 

Leu Asn Val Ala His Arg Asn Lys Met Asp Ala Leu Thr Arg He Leu 
325 330 335 

Glu Val Thr Glu Phe Glu Ala Met He Met Phe Val Arg Thr Lys His 
340 345 350 

Glu Thr Glu Glu Val Ala Glu Lys Leu Arg Ala Arg Gly Phe Ser Ala 
355 360 365 

Ala Ala He Asn Gly Asp He Ala Gin Ala Gin Arg Glu Arg Thr Val 
370 375 380 

Asp Gin Leu Lys Asp Gly Arg Leu Asp He Leu Val Ala Thr Asp Val 
385 390 395 400 

Ala Ala Arg Gly Leu Asp Val Glu Arg He Ser His Val Leu Asn Phe 
405 410 415 

Asp He Pro Asn Asp Thr Glu Ser Tyr Val His Arg He Gly Arg Thr 
420 425 430 

Gly Arg Ala Gly Arg Thr Gly Glu Ala He Leu Phe Val Thr Pro Arg 
435 440 445 

Glu Arg Arg Met Leu Arg Ser He Glu Arg Ala Thr Asn Ala Pro Leu 
450 455 460 

His Glu Met Glu Leu Pro Thr Val Asp Gin Val Asn Asp Phe Arg Lys 
465 470 475 480 

Val Lys Phe Ala Asp Ser He Thr Lys Ser Leu Glu Asp Lys Gin Met 
485 490 495 
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Asp Leu Phe Arg Thr Leu Val Lys Glu Tyr Ser Gin Ala Asn Asp Val 
500 505 biU 

Pro Leu Glu Asp He Ala Ala Ala Leu Ala Thr Gin Ala Gin Ser Gly 
515 520 525 

Asp Phe Leu Leu Lys Glu Leu Pro Pro Glu Arg Arg Glu Arg Asn Asp 
530 535 540 

Arg Arg Arg Asp Arg Asp Phe Asp Asp Arg Gly Gly Arg Gly Arg Asp 
545 550 555 560 

Arg Asp Arg Gly Asp Arg Gly Asp Arg Gly Ser Arg Phe Asp Arg Asp 
565 570 5/5 

Asp Glu Asn Leu Ala Thr Tyr Arg Leu Ala Val Gly Lys Arg Gin His 
580 585 

He Arg Pro Gly Ala He Val Gly Ala Leu Ala Asn Glu Gly Gly Leu 
595 600 605 

Asn Ser Lys Asp Phe Gly Arg He Thr He Ala Ala Asp His Thr Leu 
610 615 620 

Val Glu Leu Pro Lys Asp Leu Pro Gin Ser Val Leu Asp Asn Leu Arg 
625 630 635 

Asp Thr Arg He Ser Gly Gin Leu He Asn He Glu Arg Asp Ser Gly 
645 650 

Gly Arg Pro Pro Arg Arg Phe Glu Arg Asp Asp Arg Gly Gly Arg Gly 
660 665 670 

Gly Phe Arg Gly Asp Arg Asp Asp Arg Gly Gly Arg Gly Arg Asp Arg 
675 680 685 

Asp Asp Arg Gly Ser Arg Gly Gly Phe Arg Gly Gly Arg Asp Arg Asp 
690 695 700 

Asp Arg Gly Gly Arg Gly Gly Phe Arg Gly Arg Asp Asp Arg Gly Asp 
705 710 715 

Arg Gly Gly Arg Gly Gly Tyr Arg Gly Gly Arg Asp 
725 730 



<210> 145 
<211> 450 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . - (427) 

<223> RXA02682 

<400> 145 

tcccgatgct gctaggttcg tgttaagcaa 
gagaatacga attcgtttac ctctagaaag 



ccacaagttg caccaccatt cttccatcca 60 

gcactttccc atg tct tac cac gat 115 
Met Ser Tyr His Asp 
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cac age gac ate gaa tac etc aag aag ate ggc gec aac tec cct gac 
His Ser Asp He Glu Tyr Leu Lys Lys He Gly Ala Asn Ser Pro Asp 
10 15 20 

acc ttc aaa get ttt gtc cat ttt gat gag gca get etc cgc ggc ccg 
Ala Phe Lys Ala Phe Val His Phe Asp Glu Ala Ala Leu Arg Gly Pro 
25 30 35 

aac aag aaa ate cca cgc aac tac acc gaa atg ate gca ctt gcg gtc 
Asn Lys Lys He Pro Arg Asn Tyr Thr Glu Met He Ala Leu Ala Val 
40 45 50 

gca ttc aca acc caa tgc gee tac tgc ate gac ate cac act gec get 
Ala Phe Thr Thr Gin Cys Ala Tyr Cys He Asp He His Thr Ala Ala 
55 60 65 

gcg aag aag gaa ggt gtc acc acc gag gag etc get gag gtt gcg etc 
Ala Lys Lys Glu Gly Val Thr Thr Glu Glu Leu Ala Glu Val Ala Leu 
70 75 80 85 

ate gec gca gca ctt egg gca ggc ggc gec atg acg cac ggc gca ctt 
He Ala Ala Ala Leu Arg Ala Gly Gly Ala Met Thr His Gly Ala Leu 
90 95 100 

gec atg aag ctt tac gac gaa aac tagaagegat tetgeacatt ttt 
Ala Met Lys Leu Tyr Asp Glu Asn 
105 



<210> 146 
<211> 109 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 146 

Met Ser Tyr His Asp His Ser Asp 
1 5 

Ala Asn Ser Pro Asp Ala Phe Lys 
20 

Ala Leu Arg Gly Pro Asn Lys Lys 
35 40 

He Ala Leu Ala Val Ala Phe Thr 
50 55 

He His Thr Ala Ala Ala Lys Lys 
65 70 

Ala Glu Val Ala Leu He Ala Ala 
85 

Thr His Gly Ala Leu Ala Met Lys 
100 



He Glu Tyr Leu Lys Lys He Gly 
10 15 

Ala Phe Val His Phe Asp Glu Ala 
25 30 

He Pro Arg Asn Tyr Thr Glu Met 
45 

Thr Gin Cys Ala Tyr Cys He Asp 
60 

Glu Gly Val Thr Thr Glu Glu Leu 
75 80 

Ala Leu Arg Ala Gly Gly Ala Met 
90 95 

Leu Tyr Asp Glu Asn 
105 



<210> 147 
<211> 798 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . - (775) 

<223> RXN00542 

<400> 147 c . 
cgatcgtgtt ctgaacctga atgatggtgt cctgcgcacc aaggttctgc gactcgacaa 60 

gtaaagaact ttaaggctct agagaggtag ttgaaggatt atg gca ate gga gat 115 

Met Ala He Gly Asp 



act aac ate acc gtc gtt ggc aac att gtt get gac ccg gaa etc cgc 
Thr Asn He Thr Val Val Gly Asn He Val Ala Asp Pro Glu Leu Arg 
10 15 20 

ttc acc cca teg ggt gca gca gtg get aac ttc cgc att gca tea act 
Phe Thr Pro Ser Gly Ala Ala Val Ala Asn Phe Arg He Ala Ser Thr 
25 30 35 

ccc cgc teg ttc aac cgc caa acc aac cag tgg gaa gac ggc gaa gee 
Pro Arg Ser Phe Asn Arg Gin Thr Asn Gin Trp Glu Asp Gly Glu Ala 
40 45 50 

etc ttt etc acc gtt aac gtt tgg cgt cag gca get gaa aac gtt gca 
Leu Phe Leu Thr Val Asn Val Trp Arg Gin Ala Ala Glu Asn Val Ala 
55 60 65 

gag tec ctg tec aag ggt atg cgc gtt ate gtc acc ggt cgc etc aag 
Glu Ser Leu Ser Lys Gly Met Arg Val He Val Thr Gly Arg Leu Lys 
70 75 80 85 

cag cgc tec tat gaa acc cgt gag ggc gaa aag cgc age gtt ttt gag 
Gin Arg Ser Tyr Glu Thr Arg Glu Gly Glu Lys Arg Ser Val Phe Glu 
90 95 100 

gtc gaa gcg gat gaa gtc gga cca tea eta aca ttt gec aag gca gat 
Val Glu Ala Asp Glu Val Gly Pro Ser Leu Thr Phe Ala Lys Ala Asp 
105 HO 115 

gtc cag cgc aca ccg cgc ggt gga aac tct ggc gga aac tac ggt ggc 
Val Gin Arg Thr Pro Arg Gly Gly Asn Ser Gly Gly Asn Tyr Gly Gly 
120 125 130 

ggc aac caa ggt ggt ggc etc ggt gga aac caa ggc aac cag caa ggt 
Gly Asn Gin Gly Gly Gly Leu Gly Gly Asn Gin Gly Asn Gin Gin Gly 
135 140 145 

gga ttc age aac cag aac tct ggc ggc ttc ggt gga aac caa ggc aac 
Gly Phe Ser Asn Gin Asn Ser Gly Gly Phe Gly Gly Asn Gin Gly Asn 
150 155 160 165 

cag cag caa age aac cag ggc gga ttt ggt gga aac caa aac cag tec 
Gin Gin Gin Ser Asn Gin Gly Gly Phe Gly Gly Asn Gin Asn Gin Ser 
170 175 180 

cag ggt aac aac ttc aac caa ggt gga ttt ggc gga ggc age cca cag 
Gin Gly Asn Asn Phe Asn Gin Gly Gly Phe Gly Gly Gly Ser Pro Gin 
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185 

gca gca ccg gac aat gac 
Ala Ala Pro Asp Asn Asp 
200 

ggc ggg ttc ggc ggc gca 
Gly Gly Phe Gly Gly Ala 
215 

cttttctaaa aca 



190 

cct tgg aat tct gca cca 
Pro Trp Asn Ser Ala Pro 
205 

gac gat gag cca ccg ttc 
Asp Asp Glu Pro Pro Phe 
220 225 



195 

cca get ggc tec 739 

Pro Ala Gly Ser 

210 

taaagctttt 785 
798 



<210> 148 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 148 

Met Ala He Gly Asp Thr Asn He Thr Val Val Gly Asn He Val Ala 
15 10 15 

Asp Pro Glu Leu Arg Phe Thr Pro Ser Gly Ala Ala Val Ala Asn Phe 
20 25 30 

Arg He Ala Ser Thr Pro Arg Ser Phe Asn Arg Gin Thr Asn Gin Trp 
35 40 45 

Glu Asp Gly Glu Ala Leu Phe Leu Thr Val Asn Val Trp Arg Gin Ala 
50 55 60 

Ala Glu Asn Val Ala Glu Ser Leu Ser Lys Gly Met Arg Val He Val 
65 70 75 80 

Thr Gly Arg Leu Lys Gin Arg Ser Tyr Glu Thr Arg Glu Gly Glu Lys 
85 90 95 

Arg Ser Val Phe Glu Val Glu Ala Asp Glu Val Gly Pro Ser Leu Thr 
100 105 HO 

Phe Ala Lys Ala Asp Val Gin Arg Thr Pro Arg Gly Gly Asn Ser Gly 
115 120 125 

Gly Asn Tyr Gly Gly Gly Asn Gin Gly Gly Gly Leu Gly Gly Asn Gin 
130 135 140 

Gly Asn Gin Gin Gly Gly Phe Ser Asn Gin Asn Ser Gly Gly Phe Gly 
145 150 155 160 

Gly Asn Gin Gly Asn Gin Gin Gin Ser Asn Gin Gly Gly Phe Gly Gly 
165 170 175 

Asn Gin Asn Gin Ser Gin Gly Asn Asn Phe Asn Gin Gly Gly Phe Gly 
180 185 190 

Gly Gly Ser Pro Gin Ala Ala Pro Asp Asn Asp Pro Trp Asn Ser Ala 
195 200 205 

Pro Pro Ala Gly Ser Gly Gly Phe Gly Gly Ala Asp Asp Glu Pro Pro 
210 215 220 
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Phe 
225 



<210> 149 
<211> 542 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (519) 
<223> FRXA00542 

<400> 149 

gcc etc ttt etc acc gtt aac gtt tgg cgt cag gca get gaa aac gtt 
Ala Leu Phe Leu Thr Val Asn Val Trp Arg Gin Ala Ala Glu Asn Val 



gca gag tec ctg tec aag ggt atg cgc gtt ate gtc acc ggt cgc etc 
Ala Glu Ser Leu Ser Lys Gly Met Arg Val He Val Thr Gly Arg Leu 



aag cag cgc tec tat gaa acc cgt gag ggc gaa aag cgc age gtt ttt 
Lys Gin Arg Ser Tyr Glu Thr Arg Glu Gly Glu Lys Arg Ser Val Phe 
35 40 45 

gag gtc gaa gcg gat gaa gtc gga cca tea eta aca ttt gcc aag gca 
Glu Val Glu Ala Asp Glu Val Gly Pro Ser Leu Thr Phe Ala Lys Ala 



gat gtc cag cgc aca ccg cgc ggt gga aac tct ggc gga aac tac ggt 
Asp Val Gin Arg Thr Pro Arg Gly Gly Asn Ser Gly Gly Asn Tyr Gly 



ggc ggc aac caa ggt ggt ggc etc ggt gga aac caa ggc aac cag caa 
Gly Gly Asn Gin Gly Gly Gly Leu Gly Gly Asn Gin Gly Asn Gin Gin 
85 90 95 

ggt gga ttc age aac cag aac tct ggc ggc ttc ggt gga aac caa ggc 
Gly Gly Phe Ser Asn Gin Asn Ser Gly Gly Phe Gly Gly Asn Gin Gly 
100 105 110 

aac cag cag caa age aac cag ggc gga ttt ggt gga aac caa aac cag 
Asn Gin Gin Gin Ser Asn Gin Gly Gly Phe Gly Gly Asn Gin Asn Gin 
115 120 125 

tec cag ggt aac aac ttc aac caa ggt gga ttt ggc gga ggc age cca 
Ser Gin Gly Asn Asn Phe Asn Gin Gly Gly Phe Gly Gly Gly Ser Pro 
130 135 140 

cag gca gca ccg gac aat gac cct tgg aat tct gca cca cca get ggc 
Gin Ala Ala Pro Asp Asn Asp Pro Trp Asn Ser Ala Pro Pro Ala Gly 
145 150 155 160 

tec ggc ggg ttc ggc ggc gca gac gat gag cca ccg ttc taaagctttt 

Ser Gly Gly Phe Gly Gly Ala Asp Asp Glu Pro Pro Phe 

165 170 

cttttctaaa aca 
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<210> 150 
<211> 173 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 150 

Ala Leu Phe Leu Thr Val Asn Val r . 
1 5 

Ala Glu Ser Leu Ser Lys Gly Met 1 
20 

Lys Gin Arg Ser Tyr Glu Thr Arg ( 
35 40 

Glu Val Glu Ala Asp Glu Val Gly 1 
50 55 

Asp Val Gin Arg Thr Pro Arg 
65 70 

Gly Gly Asn Gin Gly Gly Gly Leu 
85 



Trp Arg Gin Ala Ala Glu Asn Val 
10 15 

Arg Val lie Val Thr Gly Arg Leu 
25 30 

Glu Gly Glu Lys Arg Ser Val Phe 
45 

Pro Ser Leu Thr Phe Ala Lys Ala 
60 



Gly Gly Asn Gin Gly Asn Gin Gin 
90 95 



Gly Gly Asn Ser Gly Gly Asn Tyr Gly 
75 80 



Gly Gly Phe Ser Asn Gin Asn Ser Gly Gly Phe Gly Gly Asn Gin Gly 
100 105 110 

Asn Gin Gin Gin Ser Asn Gin Gly Gly Phe Gly Gly Asn Gin Asn Gin 
115 120 125 

Ser Gin Gly Asn Asn Phe Asn Gin Gly Gly Phe Gly Gly Gly Ser Pro 
130 135 140 

Gin Ala Ala Pro Asp Asn Asp Pro Trp Asn Ser Ala Pro Pro Ala Gly 
145 150 155 160 

Ser Gly Gly Phe Gly Gly Ala Asp Asp Glu Pro Pro Phe 
165 170 



<210> 151 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> RXN02833 

<400> 151 

tagcttctcc gccacccttc atccacggct gaataaaatt atttttcgat agtttcgcca 60 

aaaggagata cctaacatag tgagccagaa ctcatcttct ttg etc gaa acc tgg 115 

Leu Leu Glu Thr Trp 
1 5 



cgc caa gtt gtt gec gat etc aca act ttg age cag caa gcg gac agt 163 
Arg Gin Val Val Ala Asp Leu Thr Thr Leu Ser Gin Gin Ala Asp Ser 
10 15 20 
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259 



307 



gga ttc gac cca ttg acg cca act caa cgt gca tat ttg aac ctg acg 211 
Gly Phe Asp Pro Leu Thr Pro Thr Gin Arg Ala Tyr Leu Asn Leu Thr 
25 30 35 

aag ccg att gcc ate gtc gat ggc tac gec gtg ctg tec aca ccc aac 
Lys Pro He Ala He Val Asp Gly Tyr Ala Val Leu Ser Thr Pro Asn 
40 45 50 

gcg atg gca aaa aat gtc att gaa aac gat ttg ggc gat get ttg acc 
Ala Met Ala Lys Asn Val He Glu Asn Asp Leu Gly Asp Ala Leu Thr 
55 60 65 

cgt gtg ttg teg ctg cgc atg ggc cga tea ttc age ttg get gtc agt 355 
Arg Val Leu Ser Leu Arg Met Gly Arg Ser Phe Ser Leu Ala Val Ser 
70 ~ 75 80 85 

gtg gag cct gag cag gaa att cca gaa acc cca get cag cag gag ttt 403 
Val Glu Pro Glu Gin Glu He Pro Glu Thr Pro Ala Gin Gin Glu Phe 
90 95 100 

aaa tat cag cct gac gca cct gtg ate tct tec aac aag gcg cca aag 451 
Lys Tyr Gin Pro Asp Ala Pro Val He Ser Ser Asn Lys Ala Pro Lys 



105 



110 H5 



499 



cag tat gaa gtt ggt ggt egg gga gag gcg teg aca age gac ggc tgg 
Gin Tyr Glu Val Gly Gly Arg Gly Glu Ala Ser Thr Ser Asp Gly Trp 
120 125 130 

gaa cgt acc cac tct gca ccg get ccc gag ccg cac ccg gca cct ate 547 
Glu Arg Thr His Ser Ala Pro Ala Pro Glu Pro His Pro Ala Pro He 
135 140 145 

gcc gat cgt gag cca gag ctg gcc acc ccg cag cgc att ccg cgc gaa 595 
Ala Asp Arg Glu Pro Glu Leu Ala Thr Pro Gin Arg He Pro Arg Glu 
150 155 160 165 

acc cca get cac aac cct aat egg gaa gtg tec etc aac ccg aaa tac 643 
Thr Pro Ala His Asn Pro Asn Arg Glu Val Ser Leu Asn Pro Lys Tyr 
170 175 180 



act ttt gaa age ttc gtg ate ggg ccg ttc aac cgt ttc gcc aat gca 691 
Thr Phe Glu Ser Phe Val He Gly Pro Phe Asn Arg Phe Ala Asn Ala 
185 190 195 

gcc gca gtt get gtg gcg gaa age cca gcg aaa get ttc aac ccg ctg 73 9 
Ala Ala Val Ala Val Ala Glu Ser Pro Ala Lys Ala Phe Asn Pro Leu 
200 205 210 

ttt att tec ggc ggt tec ggc ttg ggc aaa act cac ctg ctg cac gca 787 
Phe He Ser Gly Gly Ser Gly Leu Gly Lys Thr His Leu Leu His Ala 
215 220 225 

gta gga aat tat get caa gaa ttg cag cct ggc ccg egg att aag tac 835 
Val Gly Asn Tyr Ala Gin Glu Leu Gin Pro Gly Pro Arg He Lys Tyr 
230 235 240 245 

gtc tea agt gag gaa tat cac caa cga eta cat caa etc cgt gcg aga 883 
Val Ser Ser Glu Glu Tyr His Gin Arg Leu His Gin Leu Arg Ala Arg 
250 255 260 
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tgaccgccag gaaaccttca age 

<210> 152 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 

Leu°Lei 5 Glu Thr Trp Arg Gin Val Val Ala Asp Leu Thr Thr Leu Ser 
1 5 10 15 

Gin Gin Ala Asp Ser Gly Phe Asp Pro Leu Thr Pro Thr Gin Arg Ala 
20 25 30 

Tyr Leu Asn Leu Thr Lys Pro He Ala He Val Asp Gly Tyr Ala Val 
35 40 45 

Leu Ser Thr Pro Asn Ala Met Ala Lys Asn Val He Glu Asn Asp Leu 
50 55 60 

Gly Asp Ala Leu Thr Arg Val Leu Ser Leu Arg Met Gly Arg Ser Phe 
65 70 75 80 

Ser Leu Ala Val Ser Val Glu Pro Glu Gin Glu He Pro Glu Thr Pro 
85 90 95 

Ala Gin Gin Glu Phe Lys Tyr Gin Pro Asp Ala Pro Val He Ser Ser 
100 105 HO 

Asn Lvs Ala Pro Lys Gin Tyr Glu Val Gly Gly Arg Gly Glu Ala Ser 
115 120 125 

Thr Ser Asp Gly Trp Glu Arg Thr His Ser Ala Pro Ala Pro Glu Pro 
130 135 140 

His Pro Ala Pro He Ala Asp Arg Glu Pro Glu Leu Ala Thr Pro Gin 
145 150 155 160 

Arg He Pro Arg Glu Thr Pro Ala His Asn Pro Asn Arg Glu Val Ser 
165 170 175 

Leu Asn Pro Lys Tyr Thr Phe Glu Ser Phe Val He Gly Pro Phe Asn 
180 185 190 

Arg Phe Ala Asn Ala Ala Ala Val Ala Val Ala Glu Ser Pro Ala Lys 
195 200 205 

Ala Phe Asn Pro Leu Phe He Ser Gly Gly Ser Gly Leu Gly Lys Thr 
210 215 220 

His Leu Leu His Ala Val Gly Asn Tyr Ala Gin Glu Leu Gin Pro Gly 
225 230 235 240 

Pro Arg He Lys Tyr Val Ser Ser Glu Glu Tyr His Gin Arg Leu His 



Gin Leu Arg Ala Arg 
260 
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<210> 153 
<211> 602 
<212> DNA 

<2L3> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (579) 
<223> FRXA02833 

<400> 153 

acc cgt gtg ttg teg ctg cgc atg ggc cga tea ttc age ttg get gtc 

Thr Arg Val Leu Ser Leu Arg Met Gly Arg Ser Phe Ser Leu Ala Val 
1 5 10 15 

agt gtg gag cct gag cag gaa att cca aaa ccc cag etc aag cag gag 
Ser Val Glu Pro Glu Gin Glu He Pro Lys Pro Gin Leu Lys Gin Glu 
20 25 30 

ttt aaa tat cag cct gac gca ctt gtg ttt tct tec aac aag gcg cca 
Phe Lys Tyr Gin Pro Asp Ala Leu Val Phe Ser Ser Asn Lys Ala Pro 
35 40 45 

aag cag tat gaa gtt ggt ggt egg gga gag gcg teg aca age gac ggt 
Lys Gin Tyr Glu Val Gly Gly Arg Gly Glu Ala Ser Thr Ser Asp Gly 
50 55 60 

tgg gaa ggt acc cac tct gca ccg get ccc gag ccg cac ccg gca cct 
Trp Glu Gly Thr His Ser Ala Pro Ala Pro Glu Pro His Pro Ala Pro 
65 70 75 80 

ate gee gat cgt gag cca gag ctg gec acc ccg cag cgc att ccg cgc 
He Ala Asp Arg Glu Pro Glu Leu Ala Thr Pro Gin Arg He Pro Arg 
85 90 95 

gaa acc cca get cac aac cct aat egg gaa gtg tec etc aac ccg aaa 
Glu Thr Pro Ala His Asn Pro Asn Arg Glu Val Ser Leu Asn Pro Lys 
100 105 HO 

tac act ttt gaa age ttc gtg ate ggg ccg ttc aac cgt ttc gee aat 
Tyr Thr Phe Glu Ser Phe Val He Gly Pro Phe Asn Arg Phe Ala Asn 
115 120 125 

gca gec gca gtt get gtg gcg gaa age cca gcg aaa get ttc aac ccg 
Ala Ala Ala Val Ala Val Ala Glu Ser Pro Ala Lys Ala Phe Asn Pro 
130 135 140 

ctg ttt att tec ggc ggt tec ggc ttg ggc aaa act cac ctg ctg cac 
Leu Phe He Ser Gly Gly Ser Gly Leu Gly Lys Thr His Leu Leu His 
145 150 155 160 

gca gta gga aat tat get caa gaa ttg cag cct ggc ccg egg att aag 
Ala Val Gly Asn Tyr Ala Gin Glu Leu Gin Pro Gly Pro Arg He Lys 
165 170 175 

tac gtc tea agt gag gaa tat cac caa cga eta cat caa etc cgt gcg 
Tyr Val Ser Ser Glu Glu Tyr His Gin Arg Leu His Gin Leu Arg Ala 
180 185 190 

aga tgaccgccag gaaaccttca age 
Arg 
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<210> 154 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 154 

Thr Arg Val Leu Ser Leu Arg Met Gly Arg Ser Phe Ser Leu Ala Val 
15 10 15 

Ser Val Glu Pro Glu Gin Glu He Pro Lys Pro Gin Leu Lys Gin Glu 
20 25 30 

Phe Lys Tyr Gin Pro Asp Ala Leu Val Phe Ser Ser Asn Lys Ala Pro 
35 40 45 

Lys Gin Tyr Glu Val Gly Gly Arg Gly Glu Ala Ser Thr Ser Asp Gly 
50 55 60 

Trp Glu Gly Thr His Ser Ala Pro Ala Pro Glu Pro His Pro Ala Pro 
65 70 75 80 

He Ala Asp Arg Glu Pro Glu Leu Ala Thr Pro Gin Arg He Pro Arg 
85 90 95 

Glu Thr Pro Ala His Asn Pro Asn Arg Glu Val Ser Leu Asn Pro Lys 
100 105 HO 

Tyr Thr Phe Glu Ser Phe Val He Gly Pro Phe Asn Arg Phe Ala Asn 
115 120 125 

Ala Ala Ala Val Ala Val Ala Glu Ser Pro Ala Lys Ala Phe Asn Pro 
130 135 140 

Leu Phe lie Ser Gly Gly Ser Gly Leu Gly Lys Thr His Leu Leu His 
145 - 150 155 160 

Ala Val Gly Asn Tyr Ala Gin Glu Leu Gin Pro Gly Pro Arg He Lys 
165 170 175 

Tyr Val Ser Ser Glu Glu Tyr His Gin Arg Leu His Gin Leu Arg Ala 
180 185 190 



<210> 155 
<211> 2016 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> {101) . . (1993) 
<223> RXA01480 

<400> 155 

cgaggacaac gatgactccg agcactccgc cgagggtctt cttgctgttt tgcat; 
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caatataggc acactaaagg gacgggctaa agtgatggtc atg gca aag gga cgt 

Met Ala Lys Gly Arg 



att ccg gaa agt gac att cag gca ate cgc gag cgc acc ccg ate gag 
He Pro Glu Ser Asp He Gin Ala He Arg Glu Arg Thr Pro He Glu 
10 15 20 

gag ate gtg ggt gat tat gtg cag ctg aaa teg gca ggt get gat teg 
Glu He Val Gly Asp Tyr Val Gin Leu Lys Ser Ala Gly Ala Asp Ser 
25 30 35 

etc aag ggg ctt tct ccc ttt aaa gat gaa aaa aca cca teg ttc cat 
Leu Lys Gly Leu Ser Pro Phe Lys Asp Glu Lys Thr Pro Ser Phe His 
40 45 50 

gtg cgc ccc aac cgt ggt tac tac cac tgt ttc tec acc ggc aaa ggt 
Val Arg Pro Asn Arg Gly Tyr Tyr His Cys Phe Ser Thr Gly Lys Gly 
55 60 65 

gga gat gtg ttc tec ttc etc atg gag atg gaa cac ate tct ttc cct 
Gly Asp Val Phe Ser Phe Leu Met Glu Met Glu His He Ser Phe Pro 
70 75 80 85 

gag get gtg gaa gtg tgt gcg gag aaa att ggt tat cag ate aat tac 
Glu Ala Val Glu Val Cys Ala Glu Lys He Gly Tyr Gin He Asn Tyr 
qo 95 100 



163 



403 



caa ggt ggt ggc ccg ggg cgc cgt gag gaa cct gga act cgc cag cgc 451 
Gin Gly Gly Gly Pro Gly Arg Arg Glu Glu Pro Gly Thr Arg Gin Arg 
105 110 115 

ctt att ttg get aat aag get gcg cac cag ttt tat cgc gag caa tta 
Leu He Leu Ala Asn Lys Ala Ala His Gin Phe Tyr Arg Glu Gin Leu 
120 125 130 

gaa acc ccc gaa gca caa cct ggc agg gag ttt ttg ctg cag cgt gga 
Glu Thr Pro Glu Ala Gin Pro Gly Arg Glu Phe Leu Leu Gin Arg Gly 
135 140 145 

ttc gga cag cag cac att tat cat ttc gaa tgt ggc tat gcg cct gee 
Phe Gly Gin Gin His He Tyr His Phe Glu Cys Gly Tyr Ala Pro Ala 
150 155 160 165 

ggc tgg gat acc ttg acc aag cat ttg ctg aag aag ggc ttt gag ttc 
Glv Tro Asp Thr Leu Thr Lys His Leu Leu Lys Lys Gly Phe Glu Phe 
170 175 180 

aag gaa tta gaa get gec ggt eta age aag atg ggt aag cgc ggt ccg 
Lys Glu Leu Glu Ala Ala Gly Leu Ser Lys Met Gly Lys Arg Gly Pro 
185 190 195 

att gat cag ttc cag cgc agg ttg ctg tgg ccg ate aag aac ctg tct 
He Asp Gin Phe Gin Arg Arg Leu Leu Trp Pro He Lys Asn Leu Ser 
200 205 210 

ggt gat gtc att ggt ttt ggc gec cgc aag ctt ttc gat gac gac aaa 
Gly Asp Val He Gly Phe Gly Ala Arg Lys Leu Phe Asp Asp Asp Lys 
215 220 225 



499 



547 



643 



739 



787 
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atg ggc aag tac atg aat acg cct gag acg ttg ttg tac aaa aag tec 
Met Gly Lys Tyr Met Asn Thr Pro Glu Thr Leu Leu Tyr Lys Lys Ser 
230 235 240 245 

aag gtg etc ttt ggt eta gat tct gca aag aag gec att gca get ggc 
Lys Val Leu Phe Gly Leu Asp Ser Ala Lys Lys Ala lie Ala Ala Gly 
250 255 260 

cac caa gca gta gtg gtg gaa ggc tac acc gat gtg atg gec atg cat 
His Gin Ala Val Val Val Glu Gly Tyr Thr Asp Val Met Ala Met His 
265 270 275 

gec gcg ggc att gat aca gec gtg gca. teg tgt ggc act gcg ttt ggt 
Ala Ala Gly lie Asp Thr Ala Val Ala Ser Cys Gly Thr Ala Phe Gly 
280 285 290 

gaa gaa cac ttg cag atg ctt cgt cga etc atg ctg gat gat aac tac 
Glu Glu His Leu Gin Met Leu Arg Arg Leu Met Leu Asp Asp Asn Tyr 
295 300 305 

ttc cgc ggt gaa ctg att tac acc ttc gat ggt gat gag gec ggc cag 
Phe Arg Gly Glu Leu lie Tyr Thr Phe Asp Gly Asp Glu Ala Gly Gin 
310 315 320 325 

aag gec gec atg cgt gee ttt gag ggc gat cag aag ttc aca gga caa 
Lys Ala Ala Met Arg Ala Phe Glu Gly Asp Gin Lys Phe Thr Gly Gin 
330 335 340 

tea ttt gtg tct gtg gca ccc aac ggc atg gat ccg tgt gat ctg cgc 
Ser Phe Val Ser Val Ala Pro Asn Gly Met Asp Pro Cys Asp Leu Arg 
345 350 355 

ctt gag cgt ggc gat gcg gcg gtg cgt gat ctt gtg gca cga cgc ate 
Leu Glu Arg Gly Asp Ala Ala Val Arg Asp Leu Val Ala Arg Arg lie 
360 365 370 

ccg atg ttt gag ttc gtc ate caa teg ate ate age gaa tac acc etc 
Pro Met Phe Glu Phe Val He Gin Ser He He Ser Glu Tyr Thr Leu 
375 380 385 

gac acc gtg gaa ggc cgt ctg get gcg ctt cgt egg gca gtc ccc ate 
Asp Thr Val Glu Gly Arg Leu Ala Ala Leu Arg Arg Ala Val Pro He 
390 395 400 405 

gtg gcg gat att cgc gat aag acg ctg cag tct gaa tac gee cgc ctg 
Val Ala Asp He Arg Asp Lys Thr Leu Gin Ser Glu Tyr Ala Arg Leu 
410 415 420 

ctg tct ggt tgg gtc ggc tgg tct gat cct tea gag gtg ctg cgt cag 
Leu Ser Gly Trp Val Gly Trp Ser Asp Pro Ser Glu Val Leu Arg Gin 
425 430 435 

gtt cac gag gaa gca cgt cgc ccc aag cgc gat aag aag cct gtg cgt 
Val His Glu Glu Ala Arg Arg Pro Lys Arg Asp Lys Lys Pro Val Arg 
440 445 450 

gca aag cgt ttc gat caa ccg etc gag gat caa age ctg cga ccc acc 
Ala Lys Arg Phe Asp Gin Pro Leu Glu Asp Gin Ser Leu Arg Pro Thr 
455 460 465 

atg gcg ctg cct aat ccg egg aac cct gtg ctg tgg cag gaa egg gaa 
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Met Ala Leu Pro Asn Pro Arg Asn Pro Val Leu Trp Gin Glu Arg Glu 
470 475 480 485 

tea etc aag ate gec ctg caa tat ccg gag etc gcg gga teg tac ttt 
Ser Leu Lys lie Ala Leu Gin Tyr Pro Glu Leu Ala Gly Ser Tyr Phe 
490 495 500 

gat gga ctg cca acc gat age ttc ace aac cct gec tac cgc atg gta 
Asp Gly Leu Pro Thr Asp Ser Phe Thr Asn Pro Ala Tyr Arg Met Val 
505 510 515 

cgc gat gec att teg get get ggg gga tgt gaa cgt gec etc gat ggc 
Arg Asp Ala lie Ser Ala Ala Gly Gly Cys Glu Arg Ala Leu Asp Gly 
520 525 530 

act gat tgg ttg cct gec gta teg gaa aat atg act gat att ttg ggc 
Thr Asp Trp Leu Pro Ala Val Ser Glu Asn Met Thr Asp He Leu Gly 
535 540 545 

acg teg ttg gtg tea gag ctg gcg atg gaa ccc ate gag gtg gaa gcg 
Thr Ser Leu Val Ser Glu Leu Ala Met Glu Pro He Glu Val Glu Ala 
550 555 560 565 

caa gac ctg gaa tea tat acc gat ggt gtg ttg tec agg ctg cag gaa 
Gin Asp Leu Glu Ser Tyr Thr Asp Gly Val Leu Ser Arg Leu Gin Glu 
570 575 580 

aca cga gtg ggc aac cag ate gec ate ttg aaa gga cag ctg caa aga 
Thr Arg Val Gly Asn Gin He Ala He Leu Lys Gly Gin Leu Gin Arg 
585 590 595 

atg cgt ccg tct gaa gat gag caa gec tac aac teg ctg ttt tec gat 
Met Arg Pro Ser Glu Asp Glu Gin Ala Tyr Asn Ser Leu Phe Ser Asp 
600 605 610 

ctg gtt gee ctg gaa cag gcg cgc egg gag ctg ttg gee egg gcg ttt 
Leu Val Ala Leu Glu Gin Ala Arg Arg Glu Leu Leu Ala Arg Ala Phe 
615 620 625 

aga ggg taatttagtc ctggtcttgc teg 

Arg Gly 

630 



<210> 156 
<211> 631 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Met Ala Lys Gly Arg He Pro Glu Ser Asp He Gin Ala He Arg Glu 
15 10 15 

Arg Thr Pro He Glu Glu He Val Gly Asp Tyr Val Gin Leu Lys Ser 
20 25 30 

Ala Gly Ala Asp Ser Leu Lys Gly Leu Ser Pro Phe Lys Asp Glu Lys 
35 40 45 



Thr Pro Ser Phe His Val Arg Pro Asn Arg Gly Tyr Tyr His Cys Phe 
50 55 60 
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Ser Thr Gly Lys 
65 

His lie Ser Phe 



Tyr Gin lie Asn 
100 

Gly Thr Arg Gin 
115 

Tyr Arg Glu Gin 
130 

Leu Leu Gin Arg 
145 

Gly Tyr Ala Pro 



Lys Gly Phe Glu 
180 



Gly Lys Arg Gly 
195 

lie Lys Asn Leu 
210 

Phe Asp Asp Asp 
225 

Leu Tyr Lys Lys 



Ala lie Ala Ala 
260 

Val Met Ala Met 
275 

Gly Thr Ala Phe 
290 

Leu Asp Asp Asn 
305 

Asp Glu Ala Gly 



Lys Phe Thr Gly 
340 

Pro Cys Asp Leu 
355 

Val Ala Arg Arg 
370 



Gly Gly Asp Val 
70 

Pro Glu Ala Val 
85 

Tyr Gin Gly Gly 



Arg Leu lie Leu 
120 



Leu Glu Thr Pro 
135 

Gly Phe Gly Gin 
150 

Ala Gly Trp Asp 
165 

Phe Lys Glu Leu 



Pro lie Asp Gin 
200 



Ser Gly Asp Val 
215 

Lys Met Gly Lys 
230 

Ser Lys Val Leu 
245 

Gly His Gin Ala 



His Ala Ala Gly 
280 



Gly Glu Glu His 
295 

Tyr Phe Arg Gly 
310 

Gin Lys Ala Ala 
325 

Gin Ser Phe Val 



Arg Leu Glu Arg 
360 



lie Pro Met Phe 
375 



Phe Ser Phe Leu 
75 

Glu Val Cys Ala 
90 

Gly Pro Gly Arg 
105 

Ala Asn Lys Ala 



Glu Ala Gin Pro 
140 



Gin His lie Tyr 
155 

Thr Leu Thr Lys 
170 

Glu Ala Ala Gly 
185 

Phe Gin Arg Arg 



He Gly Phe Gly 
220 

Tyr Met Asn Thr 
235 

Phe Gly Leu Asp 
250 

Val Val Val Glu 
265 

lie Asp Thr Ala 



Leu Gin Met Leu 
300 

Glu Leu lie Tyr 
315 

Met Arg Ala Phe 
330 

Ser Val Ala Pro 
345 

Gly Asp Ala Ala 



Glu Phe Val He 
380 



Met Glu Met Glu 
80 

Glu Lys He Gly 
95 

Arg Glu Glu Pro 
110 

Ala His Gin Phe 
125 

Gly Arg Glu Phe 



His Phe Glu Cys 
160 

His Leu Leu Lys 
175 

Leu Ser Lys Met 
190 

Leu Leu Trp Pro 
205 

Ala Arg Lys Leu 



Pro Glu Thr Leu 
240 

Ser Ala Lys Lys 
255 

Gly Tyr Thr Asp 
270 

Val Ala Ser Cys 
285 

Arg Arg Leu Met 



Thr Phe Asp Gly 
320 

Glu Gly Asp Gin 
335 

Asn Gly Met Asp 
350 

Val Arg Asp Leu 
365 

Gin Ser lie lie 
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Ser Glu Tyr Thr Leu Asp Thr Val 
385 390 

Arg Ala Val Pro lie Val Ala Asp 
405 

Glu Tyr Ala Arg Leu Leu Ser Gly 
420 

Glu Val Leu Arg Gin Val His Glu 
435 440 

Lys Lys Pro Val Arg Ala Lys Arg 
450 455 

Ser Leu Arg Pro Thr Met Ala Leu 
465 470 

Trp Gin Glu Arg Glu Ser Leu Lys 
485 

Ala Gly Ser Tyr Phe Asp Gly Leu 
500 



Glu Gly Arg Leu Ala Ala Leu Arg 
395 400 

lie Arg Asp Lys Thr Leu Gin Ser 
410 415 

Trp Val Gly Trp Ser Asp Pro Ser 
425 430 

Glu Ala Arg Arg Pro Lys Arg Asp 
445 

Phe Asp Gin Pro Leu Glu Asp Gin 
460 

Pro Asn Pro Arg Asn Pro Val Leu 
475 480 

lie Ala Leu Gin Tyr Pro Glu Leu 
490 495 

Pro Thr Asp Ser Phe Thr Asn Pro 
505 510 



Ala Tyr Arg Met Val Arg Asp Ala lie Ser Ala Ala Gly Gly Cys Glu 
515 520 525 



Arg Ala Leu Asp Gly Thr Asp Trp Leu Pro Ala Val Ser Glu Asn Met 
530 535 540 



Thr Asp lie Leu Gly Thr Ser Leu Val Ser Glu Leu Ala Met Glu Pro 
545 550 555 560 



lie Glu Val Glu Ala Gin Asp Leu Glu Ser Tyr Thr Asp Gly Val Leu 
565 570 575 

Ser Arg Leu Gin Glu Thr Arg Val Gly Asn Gin lie Ala lie Leu Lys 
580 585 590 

Gly Gin Leu Gin Arg Met Arg Pro Ser Glu Asp Glu Gin Ala Tyr Asn 
595 600 605 

Ser Leu Phe Ser Asp Leu Val Ala Leu Glu Gin Ala Arg Arg Glu Leu 
610 615 620 



Leu Ala Arg Ala Phe Arg Gly 
625 630 



<210> 157 
<211> 1597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1597) 
<223> RXN03163 

<400> 157 

gcactgattt ggaccttcct tgggaggcta tcgaccgcgt tgatgaactt cgcgcagccc 



BGI-130CP 



-314- 



tcaagttggc ctaaaaatct gatgtagtat cttcggattc atg gca aaa acc cgc 
y yy Met Ala Lys Thr Arg 



qtc ccc get cct gaa aag teg gtg gcg egg gtt tta cct ctt ttg ggg 
Val Pro Ala Pro Glu Lys Ser Val Ala Arg Val Leu Pro Leu Leu Gly 
10 15 20 

tta cct cac ctg gat cga ctg ttt gat tac ege ate age gaa gac caa 
Leu Pro His Leu Asp Arg Leu Phe Asp Tyr Arg lie Ser Glu Asp Gin 
25 30 35 

cac gat gat gtg caa cct ggc gtg egg gtg cgc gtg cgt ttt ggt gga 
His Asp Asp Val Gin Pro Gly Val Arg Val Arg Val Arg Phe Gly Gly 
40 45 50 

cat tta gtt gat gee ate gtg atg tea cgc acc gcg caa acc teg cac 
Arg Leu Val Asp Ala He Val Met Ser Arg Thr Ala Gin Thr Ser His 
55 60 65 

gag gga aag ctg atg tgg ctg gat egg gtg att teg ccg ate gtg gtg 
Glu Gly Lys Leu Met Trp Leu Asp Arg Val He Ser Pro He Val Val 
70 75 80 85 

tat cca cct caa aca gca aag eta att gag caa etc agt gat cgc tat 
Tyr Pro Pro Gin Thr Ala Lys Leu He Glu Gin Leu Ser Asp Arg Tyr 
y 90 95 100 

ggc ggg gta cgt teg gat etc ate cgt teg gcg eta ccg gcg egg cat 
Gly Gly Val Arg Ser Asp Leu He Arg Ser Ala Leu Pro Ala Arg His 
105 HO 115 

act ggg gca gaa gag gca gat acc tec acg teg tgg gag tea ttg ggt 
Ala Gly Ala Glu Glu Ala Asp Thr Ser Thr Ser Trp Glu Ser Leu Gly 
120 125 130 

gag gtt aaa gaa ccc gat tta teg teg tgg tct gcg tat cag cat ggt 
Glu Val Lys Glu Pro Asp Leu Ser Ser Trp Ser Ala Tyr Gin His Gly 
135 140 145 

caa tea ttt gtt gac gee gtc ttg gcg gga aca act gcg egg gcg tea 
Gin Ser Phe Val Asp Ala Val Leu Ala Gly Thr Thr Ala Arg Ala Ser 
150 155 160 165 

tgg cag att get ccc gga gat gat tgg gcg ctg get ttg get tct ttg 
TrD Qln He Ala Pro Gly Asp Asp Trp Ala Leu Ala Leu Ala Ser Leu 
170 175 180 

gcg gtc aag gtt gtc aaa gac ggc ggc gga gcg ctt etc gta gtg cct 
Ala Val Lys Val Val Lys Asp Gly Gly Gly Ala Leu Leu Val Val Pro 
185 190 195 

gat cag cgc gat etc gac cgc ttg gaa get gcg ctt cga ggt ttg gtt 
Asp Gin Arg Asp Leu Asp Arg Leu Glu Ala Ala Leu Arg Gly Leu Val 
200 205 210 

gcg gcg aaa caa ate act gtg ctt aat tea ggt ctt ggt ccg cag gca 
Ala Ala Lys Gin He Thr Val Leu Asn Ser Gly Leu Gly Pro Gin Ala 
215 220 225 
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cga tat egg cgt ttc eta teg gta etc agt ggg cag gga cga ctg att 
Arg Tyr Arg Arg Phe Leu Ser Val Leu Ser Gly Gin Gly Arg Leu He 
230 235 240 245 

att gga acc aga agt gec get ttt gca ccc gtg aag gat ctg aaa ctg 
He Gly Thr Arg Ser Ala Ala Phe Ala Pro Val Lys Asp Leu Lys Leu 
250 255 260 

gee gtc att tta aat gat ggc gac gac aac etc gtt gat cct aga gcg 
Ala Val He Leu Asn Asp Gly Asp Asp Asn Leu Val Asp Pro Arg Ala 
265 270 275 

ccc tat gec cac gec agg gaa gtg ctg acc acg cgt tec agt ttg gaa 
Pro Tyr Ala His Ala Arg Glu Val Leu Thr Thr Arg Ser Ser Leu Glu 
280 285 290 

gca age tec ttg att att gcg gga cat gcg egg acc gcg gaa acc caa 
Ala Ser Ser Leu He He Ala Gly His Ala Arg Thr Ala Glu Thr Gin 
295 300 305 

ttg ctg gtg gaa teg gga tgg atg cac aat etc ate gca ccg agg gat 
Leu Leu Val Glu Ser Gly Trp Met His Asn Leu He Ala Pro Arg Asp 
310 315 320 325 

acc att cgc act agg atg ccg cgt att cag gca gtg ggc gat tec gat 
Thr He Arg Thr Arg Met Pro Arg He Gin Ala Val Gly Asp Ser Asp 
330 335 340 

ttc cag atg gaa cgc gat cca atg gec cga tea gcg egg ctg cct ggc 
Phe Gin Met Glu Arg Asp Pro Met Ala Arg Ser Ala Arg Leu Pro Gly 
345 350 355 

att gcg ttt cat gcg gtg cgc age gec tta gaa cgt gat caa cca gcg 
He Ala Phe His Ala Val Arg Ser Ala Leu Glu Arg Asp Gin Pro Ala 
360 365 370 

ctt ate cag gta cca agg aaa ggc tac gtg cca acc ttg gcg tgt gga 
Leu He Gin Val Pro Arg Lys Gly Tyr Val Pro Thr Leu Ala Cys Gly 
375 380 385 

aac tgc cgc acc cca gcg egg tgc egg cac tgt aat ggg cct gtg gga 
Asn Cys Arg Thr Pro Ala Arg Cys Arg His Cys Asn Gly Pro Val Gly 
390 395 400 405 

ctt ccc cag gga age tct gat eta gcg gga gtg ccc act tgc cga tgg 
Leu Pro Gin Gly Ser Ser Asp Leu Ala Gly Val Pro Thr Cys Arg Trp 
410 415 420 

tgc gga cgc cct gat teg egg ttt aag tgc caa aac tgc ggc tct cca 
Cys Gly Arg Pro Asp Ser Arg Phe Lys Cys Gin Asn Cys Gly Ser Pro 
425 430 435 

aaa ctg cgt get gtg gtg ctg gga acg gaa cgc aca gca gaa gaa ctg 
Lys Leu Arg Ala Val Val Leu Gly Thr Glu Arg Thr Ala Glu Glu Leu 
440 445 450 

ggc cgc gcg ttc ccg tct gtg egg gta att acc tct ggt ggc aac aag 
Gly Arg Ala Phe Pro Ser Val Arg Val He Thr Ser Gly Gly Asn Lys 
455 460 465 

gtg gtg gat teg gtg gaa aac cga gec age att gtg gtg tec acg cca 



BGI-130CP 



- 316- 



Val Val Asp Ser Val Glu Asn Arg 
470 475 

ggt gca gaa cct ttt gtg gcc aac 
Gly Ala Glu Pro Phe Val Ala Asn 
490 



Ala Ser lie Val Val Ser Thr Pro 
480 485 

teg ccg gag aga cca gag 
Ser Pro Glu Arg Pro Glu 
495 



<210> 158 
<211> 499 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 158 

Met Ala Lys Thr Arg Val Pro Ala Pro Glu Lys Ser Val Ala Arg Val 
15 10 15 

Leu Pro Leu Leu Gly Leu Pro His Leu Asp Arg Leu Phe Asp Tyr Arg 
20 25 30 

lie Ser Glu Asp Gin His Asp Asp Val Gin Pro Gly Val Arg Val Arg 
35 40 45 

Val Arg Phe Gly Gly Arg Leu Val Asp Ala lie Val Met Ser Arg Thr 
50 55 60 



Ala Gin 



Thr Ser His Glu Gly Lys Leu Met Trp Leu Asp Arg Val He 



Ser Pro He Val Val Tyr Pro Pro Gin Thr Ala Lys Leu He Glu Gin 
85 90 95 

Leu Ser Asp Arg Tyr Gly Gly Val Arg Ser Asp Leu He Arg Ser Ala 
100 105 HO 

Leu Pro Ala Arg His Ala Gly Ala Glu Glu Ala Asp Thr Ser Thr Ser 
115 120 125 

Trp Glu Ser Leu Gly Glu Val Lys Glu Pro Asp Leu Ser Ser Trp Ser 
130 135 140 

Ala Tyr Gin His Gly Gin Ser Phe Val Asp Ala Val Leu Ala Gly Thr 
145 150 155 160 

Thr Ala Arg Ala Ser Trp Gin He Ala Pro Gly Asp Asp Trp Ala Leu 
165 170 175 

Ala Leu Ala Ser Leu Ala Val Lys Val Val Lys Asp Gly Gly Gly Ala 
180 185 190 

Leu Leu Val Val Pro Asp Gin Arg Asp Leu Asp Arg Leu Glu Ala Ala 
195 200 205 

Leu Arg Gly Leu Val Ala Ala Lys Gin He Thr Val Leu Asn Ser Gly 
210 215 220 

Leu Gly Pro Gin Ala Arg Tyr Arg Arg Phe Leu Ser Val Leu Ser Gly 
225 230 235 240 

Gin Gly Arg Leu He He Gly Thr Arg Ser Ala Ala Phe Ala Pro Val 
245 250 255 
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Lys Asp Leu Lys Leu Ala Val He Leu Asn Asp Gly Asp Asp Asn Leu 
260 265 270 

Val Asp Pro Arg Ala Pro Tyr Ala His Ala Arg Glu Val Leu Thr Thr 
275 280 285 

Arg Ser Ser Leu Glu Ala Ser Ser Leu He He Ala Gly His Ala Arg 
290 295 300 

Thr Ala Glu Thr Gin Leu Leu Val Glu Ser Gly Trp Met His Asn Leu 
305 310 315 320 

He Ala Pro Arg Asp Thr He Arg Thr Arg Met Pro Arg He Gin Ala 
325 330 335 

Val Gly Asp Ser Asp Phe Gin Met Glu Arg Asp Pro Met Ala Arg Ser 
340 345 350 

Ala Arg Leu Pro Gly He Ala Phe His Ala Val Arg Ser Ala Leu Glu 
355 360 365 

Arg Asp Gin Pro Ala Leu He Gin Val Pro Arg Lys Gly Tyr Val Pro 
370 375 380 

Thr Leu Ala Cys Gly Asn Cys Arg Thr Pro Ala Arg Cys Arg His Cys 
385 390 395 400 

Asn Gly Pro Val Gly Leu Pro Gin Gly Ser Ser Asp Leu Ala Gly Val 
405 410 415 

Pro Thr Cys Arg Trp Cys Gly Arg Pro Asp Ser Arg Phe Lys Cys Gin 
420 425 430 

Asn Cys Gly Ser Pro Lys Leu Arg Ala Val Val Leu Gly Thr Glu Arg 
435 440 445 

Thr Ala Glu Glu Leu Gly Arg Ala Phe Pro Ser Val Arg Val He Thr 
450 455 460 

Ser Gly Gly Asn Lys Val Val Asp Ser Val Glu Asn Arg Ala Ser He 
465 470 475 480 

Val Val Ser Thr Pro Gly Ala Glu Pro Phe Val Ala Asn Ser Pro Glu 
485 490 495 

Arg Pro Glu 



<210> 159 
<211> 2151 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2128) 

<223> FRXA02241 



BGI-130CP 



gcgttgatga acttcgcgca gccctcaagt tggcctaaaa atctgatgta gtatcttcgg 6 0 

attcatggca aaaacccgcg tccccgctcc tgaaaagtcg gtg gcg egg gtt tta 115 

Val Ala Arg Val Leu 
1 5 



cct ctt ttg ggg tta cct cac ctg gat cga ctg ttt gat tac cgc ate 
Pro Leu Leu Gly Leu Pro His Leu Asp Arg Leu Phe Asp Tyr Arg He 
10 15 20 

age gaa gac caa cac gat gat gtg caa cct ggc gtg egg gtg cgc gtg 
Ser Glu Asp Gin His Asp Asp Val Gin Pro Gly Val Arg Val Arg Val 
25 30 35 

cgt ttt ggt gga cgt tta gtt gat gec ate gtg atg tea cgc acc gcg 
Arg Phe Gly Gly Arg Leu Val Asp Ala He Val Met Ser Arg Thr Ala 
,in 45 50 



163 



211 



259 



307 



caa acc teg cac gag gga aag ctg atg tgg ctg gat egg gtg att teg 
Gin Thr Ser His Glu Gly Lys Leu Met Trp Leu Asp Arg Val He Ser 
55 60 65 

ccg ate gtg gtg tat cca cct caa aca gca aag eta att gag caa etc 
Pro He Val Val Tyr Pro Pro Gin Thr Ala Lys Leu He Glu Gin Leu 
70 75 80 85 

agt gat cgc tat ggc ggg gta cgt teg gat etc ate cgt teg gcg eta 
Ser Asp Arg Tyr Gly Gly Val Arg Ser Asp Leu He Arg Ser Ala Leu 
90 95 100 

ccg gcg egg cat get ggg gca gaa gag gca gat acc tec acg teg tgg 
Pro Ala Arg His Ala Gly Ala Glu Glu Ala Asp Thr Ser Thr Ser Trp 
105 HO 115 

gag tea ttg ggt gag gtt aaa gaa ccc gat tta teg teg tgg tct gcg 499 
Glu Ser Leu Gly Glu Val Lys Glu Pro Asp Leu Ser Ser Trp Ser Ala 
120 125 130 



200 



205 210 



451 



tat cag cat ggt caa tea ttt gtt gac gec gtc ttg gcg gga aca act 
Tyr Gin His Gly Gin Ser Phe Val Asp Ala Val Leu Ala Gly Thr Thr 
135 140 145 

gcg egg gcg tea tgg cag att get ccc gga gat gat tgg gcg ctg get 
Ala Arg Ala Ser Trp Gin He Ala Pro Gly Asp Asp Trp Ala Leu Ala 
150 155 160 165 

ttg get tct ttg gcg gtc aag gtt gtc aaa gac ggc ggc gga gcg ctt 
Leu Ala Ser Leu Ala Val Lys Val Val Lys Asp Gly Gly Gly Ala Leu 
170 175 180 

etc gta gtg cct gat cag cgc gat etc gac cgc ttg gaa get gcg ctt 
Leu Val Val Pro Asp Gin Arg Asp Leu Asp Arg Leu Glu Ala Ala Leu 
185 190 195 

cga ggt ttg gtt gcg gcg aaa caa ate act gtg ctt aat tea ggt ctt 
Arg Gly Leu Val Ala Ala Lys Gin He Thr Val Leu Asn Ser Gly Leu 



547 



595 



643 



691 



739 



ggt ccg cag gca cga tat egg cgt ttc eta teg gta etc agt ggg cag 
Gly Pro Gin Ala Arg Tyr Arg Arg Phe Leu Ser Val Leu Ser Gly Gin 
215 220 225 
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gga cga ctg att att gga acc aga agt gcc get ttt gca ccc gtg aag , 
Gly Arg Leu He He Gly Thr Arg Ser Ala Ala Phe Ala Pro Val Lys 
230 235 240 245 

gat ctg aaa ctg gcc gtc att tta aat gat ggc gac gac aac etc gtt 
Asp Leu Lys Leu Ala Val He Leu Asn Asp Gly Asp Asp Asn Leu Val 
250 255 260 

aat cct aga gcg ccc tat gcc cac gcc agg gaa gtg ctg acc acg cgt 
Asp Pro Arg Ala Pro Tyr Ala His Ala Arg Glu Val Leu Thr Thr Arg 
265 270 275 

tec agt ttg gaa gca age tec ttg att att gcg gga cat gcg egg acc 
Ser Ser Leu Glu Ala Ser Ser Leu He He Ala Gly His Ala Arg Thr 
280 285 290 

gcg gaa acc caa ttg ctg gtg gaa teg gga tgg atg cac aat etc ate 
Ala Glu Thr Gin Leu Leu Val Glu Ser Gly Trp Met His Asn Leu He 
295 300 305 

gca ccg agg gat acc att cgc act agg atg ccg cgt att cag gca gtg 
Ala Pro Arg Asp Thr He Arg Thr Arg Met Pro Arg He Gin Ala Val 
310 315 320 325 

ggc gat tec gat ttc cag atg gaa cgc gat cca atg gcc cga tea gcg 
Gly Asp Ser Asp Phe Gin Met Glu Arg Asp Pro Met Ala Arg Ser Ala 
330 335 340 

egg ctg cct ggc att gcg ttt cat gcg gtg cgc age gcc tta gaa cgt 
Arg Leu Pro Gly He Ala Phe His Ala Val Arg Ser Ala Leu Glu Arg 
345 350 355 

gat caa cca gcg ctt ate cag gta cca agg aaa ggc tac gtg cca acc 
Asp Gin Pro Ala Leu He Gin Val Pro Arg Lys Gly Tyr Val Pro Thr 
360 365 370 

ttg gcg tgt gga aac tgc cgc acc cca gcg egg tgc egg cac tgt aat 
Leu Ala Cys Gly Asn Cys Arg Thr Pro Ala Arg Cys Arg His Cys Asn 
375 380 385 

ggg cct gtg gga ctt ccc cag gga age tct gat eta gcg gga gtg ccc 
Gly Pro Val Gly Leu Pro Gin Gly Ser Ser Asp Leu Ala Gly Val Pro 
390 395 400 405 

act tgc cga tgg tgc gga cgc cct gat teg egg ttt aag tgc caa aac 
Thr Cys Arg Trp Cys Gly Arg Pro Asp Ser Arg Phe Lys Cys Gin Asn 
410 415 420 

tgc ggc tct cca aaa ctg cgt get gtg gtg ctg gga acg gaa cgc aca 
Cys Gly Ser Pro Lys Leu Arg Ala Val Val Leu Gly Thr Glu Arg Thr 
425 430 435 

gca gaa gaa ctg ggc cgc gcg ttc ccg tct gtg egg gta att acc tct 
Ala Glu Glu Leu Gly Arg Ala Phe Pro Ser Val Arg Val He Thr Ser 
440 445 450 

ggt ggc aac aag gtg gtg gat teg gtg gaa aac cga gcc age att gtg 
Gly Gly Asn Lys Val Val Asp Ser Val Glu Asn Arg Ala Ser He Val 
455 460 465 
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gtg tec acg cca ggt gca gaa cct ttt gtg gcc aac teg ccg gag aga 
Val Ser Thr Pro Gly Ala Glu Pro Phe Val Ala Asn Ser Pro Glu Arg 
470 475 480 485 

cca gag aaa teg gag aaa cca gag cac aag ggc get tac ggt gcc ttg 
Pro Glu Lys Ser Glu Lys Pro Glu His Lys Gly Ala Tyr Gly Ala Leu 
490 495 500 

tta ttg ctg gat acc tgg gcg ttg atg ggt egg caa gat ctg cgc gcc 
Leu Leu Leu Asp Thr Trp Ala Leu Met Gly Arg Gin Asp Leu Arg Ala 
505 510 515 

atg gag gac gcg ctg cac aag tgg gca gcg gcg gcc acg ctg gtg cat 
Met Glu Asp Ala Leu His Lys Trp Ala Ala Ala Ala Thr Leu Val His 
520 525 530 

tct cat ctg cac cag ggt caa gtc ate gtg gtt gca gat cca teg ttt 
Ser His Leu His Gin Gly Gin Val He Val Val Ala Asp Pro Ser Phe 
535 540 545 

cct get gtg caa teg ttg att egg tgg gat atg gca ggt get gca gcg 
Pro Ala Val Gin Ser Leu He Arg Trp Asp Met Ala Gly Ala Ala Ala 



550 555 



560 565 



caa gag ttg get age cga cgc gag gtt atg ttc ccg cct tct gta cac 
Gin Glu Leu Ala Ser Arg Arg Glu Val Met Phe Pro Pro Ser Val His 
570 575 580 

atg gca gca ate gat ggg get acc get gca ttg gaa agt ttc ttg gat 
Met Ala Ala He Asp Gly Ala Thr Ala Ala Leu Glu Ser Phe Leu Asp 
585 590 595 

ttg gcg gag ctt ccc gat cat get gaa gtc etc ggc cct gtt gat ctg 
Leu Ala Glu Leu Pro Asp His Ala Glu Val Leu Gly Pro Val Asp Leu 
600 605 610 

cca ccg ggt gtg agt ttg cct ggt gaa tat gat gag cag cgc ttt ggt 
Pro Pro Gly Val Ser Leu Pro Gly Glu Tyr Asp Glu Gin Arg Phe Gly 
615 620 625 

ccg ccg cag cgc ctt etc ate aga act cca ttg gga ccg egg tct gag 
Pro Pro Gin Arg Leu Leu He Arg Thr Pro Leu Gly Pro Arg Ser Glu 
630 635 640 645 

ttg ggt aga gcg ctg cgc tea gcc cag gtg gcg cgt gcg gtg agg aag 
Leu Gly Arg Ala Leu Arg Ser Ala Gin Val Ala Arg Ala Val Arg Lys 
650 655 660 

aat gat ttg ccg ttg cgt att cag atg gat ccg att cac ate gga 
Asn Asp Leu Pro Leu Arg He Gin Met Asp Pro He His He Gly 
665 670 675 

taaaactget ggtgaaaggc eta 



<210> 160 
<211> 676 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 160 
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Val Ala Arg Val Leu Pro Leu Leu Gly Leu Pro His Leu Asp Arg Leu 
15 10 I 5 

Phe Asp Tyr Arg lie Ser Glu Asp Gin His Asp Asp Val Gin Pro Gly 
20 25 30 

Val Arg Val Arg Val Arg Phe Gly Gly Arg Leu Val Asp Ala He Val 
35 40 45 

Met Ser Arg Thr Ala Gin Thr Ser His Glu Gly Lys Leu Met Trp Leu 
50 55 60 

ASP Arg Val He Ser Pro He Val Val Tyr Pro Pro Gin Thr Ala Lys 
65 70 75 80 

Leu He Glu Gin Leu Ser Asp Arg Tyr Gly Gly Val Arg Ser Asp Leu 
85 90 95 

He Arg Ser Ala Leu Pro Ala Arg His Ala Gly Ala Glu Glu Ala Asp 
100 105 HO 

Thr Ser Thr Ser Trp Glu Ser Leu Gly Glu Val Lys Glu Pro Asp Leu 
115 120 125 

Ser Ser Trp Ser Ala Tyr Gin His Gly Gin Ser Phe Val Asp Ala Val 
130 135 140 

Leu Ala Gly Thr Thr Ala Arg Ala Ser Trp Gin He Ala Pro Gly Asp 
145 150 155 160 

Asp Trp Ala Leu Ala Leu Ala Ser Leu Ala Val Lys Val Val Lys Asp 
165 170 175 

Gly Gly Gly Ala Leu Leu Val Val Pro Asp Gin Arg Asp Leu Asp Arg 
180 185 190 

Leu Glu Ala Ala Leu Arg Gly Leu Val Ala Ala Lys Gin He Thr Val 
195 200 205 

Leu Asn Ser Gly Leu Gly Pro Gin Ala Arg Tyr Arg Arg Phe Leu Ser 
210 215 220 

Val Leu Ser Gly Gin Gly Arg Leu He He Gly Thr Arg Ser Ala Ala 
225 230 235 240 

Phe Ala Pro Val Lys Asp Leu Lys Leu Ala Val He Leu Asn Asp Gly 
245 250 255 

Asp Asp Asn Leu Val Asp Pro Arg Ala Pro Tyr Ala His Ala Arg Glu 
260 265 270 

Val Leu Thr Thr Arg Ser Ser Leu Glu Ala Ser Ser Leu He He Ala 
275 280 285 

Gly His Ala Arg Thr Ala Glu Thr Gin Leu Leu Val Glu Ser Gly Trp 
290 295 300 

Met His Asn Leu He Ala Pro Arg Asp Thr He Arg Thr Arg Met Pro 
305 310 315 320 



Arg He 



Gin Ala Val Gly Asp Ser Asp Phe Gin Met Glu Arg Asp Pro 
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Met Ala Arg Ser Ala Arg Leu Pro Gly He Ala Phe His Ala Val Arg 
340 345 350 

Ser Ala Leu Glu Arg Asp Gin Pro Ala Leu He Gin Val Pro Arg Lys 
355 360 365 

Glv Tyr Val Pro Thr Leu Ala Cys Gly Asn Cys Arg Thr Pro Ala Arg 
370 375 380 

Cys Arg His Cys Asn Gly Pro Val Gly Leu Pro Gin Gly Ser Ser Asp 
385 390 395 400 

Leu Ala Gly Val Pro Thr Cys Arg Trp Cys Gly Arg Pro Asp Ser Arg 
405 410 415 

Phe Lys Cys Gin Asn Cys Gly Ser Pro Lys Leu Arg Ala Val Val Leu 
420 425 430 

Gly Thr Glu Arg Thr Ala Glu Glu Leu Gly Arg Ala Phe Pro Ser Val 
435 440 445 

Arg Val He Thr Ser Gly Gly Asn Lys Val Val Asp Ser Val Glu Asn 
450 455 460 

Arg Ala Ser He Val Val Ser Thr Pro Gly Ala Glu Pro Phe Val Ala 
465 470 475 480 

Asn Ser Pro Glu Arg Pro Glu Lys Ser Glu Lys Pro Glu His Lys Gly 
485 490 495 

Ala Tyr Gly Ala Leu Leu Leu Leu Asp Thr Trp Ala Leu Met Gly Arg 
500 505 510 

Gin Asp Leu Arg Ala Met Glu Asp Ala Leu His Lys Trp Ala Ala Ala 
515 520 525 

Ala Thr Leu Val His Ser His Leu His Gin Gly Gin Val He Val Val 
530 535 540 

Ala Asp Pro Ser Phe Pro Ala Val Gin Ser Leu He Arg Trp Asp Met 
545 550 555 560 

Ala Gly Ala Ala Ala Gin Glu Leu Ala Ser Arg Arg Glu Val Met Phe 
565 570 575 

Pro Pro Ser Val His Met Ala Ala He Asp Gly Ala Thr Ala Ala Leu 
580 585 590 

Glu Ser Phe Leu Asp Leu Ala Glu Leu Pro Asp His Ala Glu Val Leu 
595 600 605 

Gly Pro Val Asp Leu Pro Pro Gly Val Ser Leu Pro Gly Glu Tyr Asp 
610 615 620 

Glu Gin Arg Phe Gly Pro Pro Gin Arg Leu Leu lie Arg Thr Pro Leu 
625 630 635 640 

Gly Pro Arg Ser Glu Leu Gly Arg Ala Leu Arg Ser Ala Gin Val Ala 
645 650 655 
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Arg Ala Val Arg Lys Asn Asp Leu Pro Leu Arg lie Gin Met Asp Pro 
660 665 670 

lie His lie Gly 
675 



<210> 161 
<211> 2790 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2767) 

<223> RXN00061 

<400> 161 

tgaaagcaat attagaccat caatgattag gaatggaaat taggggtctg gtttgggtga 60 

atgtgtcgct aatttttcca ctcgcctaca ctcgggaggc gtg act gag aag act 115 

Val Thr Glu Lys Thr 
1 5 

gac cag acc tta atg ctt ate gac ggc cac teg atg get ttc cgc gca 163 
Asp Gin Thr Leu Met Leu He Asp Gly His Ser Met Ala Phe Arg Ala 
10 15 20 

ttc ttt get ttg ccg get gag aat ttc tec acg teg ggc ggg cag gec 211 
Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr Ser Gly Gly Gin Ala 
25 30 35 

acc aat get gtc tat ggc ttt etc teg atg ctg tec acg ttg ttg aag 25S 
Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu Ser Thr Leu Leu Lys 
40 45 50 

gat gag cag cct act cat gtg gcg gtg get ttc gat gtg ggg cgt aag 3 0: 
Asp Glu Gin Pro Thr His Val Ala Val Ala Phe Asp Val Gly Arg Lys 
55 60 65 

acg ttc cgt acc gat atg ttc ccg gcg tat aag gcg cag cgt gaa gca 35! 
Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys Ala Gin Arg Glu Ala 
70 75 80 85 

acg cca cct gag ttt aag ggc cag gtg gaa ate etc aag gag gtg ttg 40! 
Thr Pro Pro Glu Phe Lys Gly Gin Val Glu lie Leu Lys Glu Val Leu 
90 95 100 

tec act ttg gga att acg act att gag aaa ate gat ttt gag get gat 45 
Ser Thr Leu Gly He Thr Thr He Glu Lys He Asp Phe Glu Ala Asp 
105 HO 115 

gat gtg ate gec acg ttg tct gtg gcg gcg aaa cct tta ggc ttt aag 49 
Asp Val He Ala Thr Leu Ser Val Ala Ala Lys Pro Leu Gly Phe Lys 
120 125 130 

acg ctg att gtt acg ggt gac cgt gat tec ttc cag ttg gtc aat gac 54 
Thr Leu He Val Thr Gly Asp Arg Asp Ser Phe Gin Leu Val Asn Asp 
135 140 145 
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acc acc acg gtg ttg tat ccg atg aag ggc gtg tct gtg ctg cac cgt 
Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val Ser Val Leu His Arg 
150 155 160 165 

ttc acg ccg gaa gca gtg gag gag aag tat gga ctg aca ccg agg cag 
Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly Leu Thr Pro Arg Gin 
170 175 180 

tat ccg gag ttt gca gcg ctg cgt ggt gat cct tec gat aac ttg cct 
Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro Ser Asp Asn Leu Pro 
185 190 195 

aat att cct ggc gtg ggc gag aag act get acc aag tgg att gec cag 
Asn lie Pro Gly Val Gly Glu Lys Thr Ala Thr Lys Trp He Ala Gin 
200 205 210 

tat gaa act ttg gat aat ttg ctt gat cac get gat gag ate aag ggc 
Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala Asp Glu He Lys Gly 
215 220 225 

aag gtt ggc gec age ctg cgt gag cgc att gag cag gtc egg atg aac 
Lys Val Gly Ala Ser Leu Arg Glu Arg He Glu Gin Val Arg Met Asn 
230 235 240 245 

cgc aag etc acg gag atg gtg aag gat ctg gag ctg ccg ctt ggt ccg 
Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu Leu Pro Leu Gly Pro 
250 255 260 

gac gat ttt gag atg aag cct gtg cag gtt gcg gag gtt gcg gcg aag 
Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala Glu Val Ala Ala Lys 
265 270 275 

ttt gac gat ctg gag ttt ggt acc aat ttg cgt gag egg gtg ctg gcg 
Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg Glu Arg Val Leu Ala 
280 285 290 

gtg gtg aag gec gag ggt tec get gee ccc gtg gag gaa gtg gaa gcg 
Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val Glu Glu Val Glu Ala 
295 300 305 

gaa cag gtt gtc gtc gat acg caa tct ttg gcg caa tgg ctg cct get 
Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala Gin Trp Leu Pro Ala 
310 315 320 325 

agg get ggc cag gcg ctt get tta gcg ctg get gga gtg get aaa cct 
Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala Gly Val Ala Lys Pro 
330 335 340 

get get ggc gac acg tat gcg eta gcg att gcg gat acc aag cgc cat 
Ala Ala Gly Asp Thr Tyr Ala Leu Ala He Ala Asp Thr Lys Arg His 
345 350 355 

gcg gtg ttg gtt gat gtg get gat att tea gcg gag gat gaa aag gcg 
Ala Val Leu Val Asp Val Ala Asp He Ser Ala Glu Asp Glu Lys Ala 
360 365 370 

ctg gec acg tgg ttg gcg teg gaa gat cca aag atg ctg cac ggc get 
Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys Met Leu His Gly Ala 
375 380 385 

aag gee gec tat cat atg etc get ggg cgc ggt ttt gag ctg cac ggc 
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Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly Phe Glu Leu His Gly 
390 395 400 405 

gtg gtg cat gac acg gcg ate gcg gca tac ttg ctg cgt ccg ggc caa 1 
Val Val His Asp Thr Ala He Ala Ala Tyr Leu Leu Arg Pro Gly Gin 
410 415 420 

cgc acc tat gag ctt gec gac gtc tac cag egg cat ctt caa cga cag : 
Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg His Leu Gin Arg Gin 
425 430 435 

ttg tct aca aac gac aat ggc ggc cag etc acg ctg etc gac gca get 
Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr Leu Leu Asp Ala Ala 
440 445 450 

gat gac caa teg ctt gtt gat gat gtc att gca ate ctt gag ctg tct 
Asp Asp Gin Ser Leu Val Asp Asp Val He Ala He Leu Glu Leu Ser 
455 460 465 

gaa gaa ttg acc aaa cag ctt cag gag att caa get ttt gag ctt tac 
Glu Glu Leu Thr Lys Gin Leu Gin Glu He Gin Ala Phe Glu Leu Tyr 
470 475 480 485 

cat gac ctg gaa att ccg ctg teg gga att ctg gcg cgc atg gag gee 
His Asp Leu Glu He Pro Leu Ser Gly He Leu Ala Arg Met Glu Ala 
490 495 500 

ate ggt ate get gtt gat gtt gec act ttg gaa gag cag ttg aag act 
He Gly He Ala Val Asp Val Ala Thr Leu Glu Glu Gin Leu Lys Thr 
505 510 515 

ttc att ggt cag gtt get cag gaa gag gaa gca get cgc gag etc get 
Phe He Gly Gin Val Ala Gin Glu Glu Glu Ala Ala Arg Glu Leu Ala 
520 525 530 

gag gat cca acc ctg aat etc teg age ccg aag cag ctg caa gtg gtg 
Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys Gin Leu Gin Val Val 
535 540 545 

ctt ttt gag acg ttc gga atg ccg aaa acc aag aaa acc aag acc ggc 
Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys Lys Thr Lys Thr Gly 
550 555 560 565 

tac tct acg get gec gcg gaa att gaa gec eta gcg ate aag aat ccg 
Tvr Ser Thr Ala Ala Ala Glu He Glu Ala Leu Ala He Lys Asn Pro 
5 70 575 580 

cac cca ttc eta gat cac ctg ttg gca cac cgt cag tac caa aag atg 
His Pro Phe Leu Asp His Leu Leu Ala His Arg Gin Tyr Gin Lys Met 
585 590 595 

aag acc act ctg gaa ggt etc ate cgt gag gtg get cct gat ggc cgt 
Lys Thr Thr Leu Glu Gly Leu He Arg Glu Val Ala Pro Asp Gly Arg 
600 605 610 

att cac acc acc ttc aac cag acg gtg gcg tct acg gga cgt ttg tea 
He His Thr Thr Phe Asn Gin Thr Val Ala Ser Thr Gly Arg Leu Ser 
615 620 625 

tec act gat ccc aac ctg caa aac att cct gtg cgc act gag get ggc 
Ser Thr Asp Pro Asn Leu Gin Asn He Pro Val Arg Thr Glu Ala Gly 
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cga aag att cgt teg gga ttc gtc gta ggc gag ggg tat gaa acc ttg 
Arg Lys He Arg Ser Gly Phe Val Val Gly Glu Gly Tyr Glu Thr Leu 
650 655 660 

ctg act gec gac tat teg cag att gaa atg cgc gtg atg get cac ctt 
Leu Thr Ala Asp Tyr Ser Gin He Glu Met Arg Val Met Ala His Leu 
665 670 675 

tec cag gac cca ggc ttg att gag gcg tac cgc gaa ggc gaa gac ctg 
Ser Gin Asp Pro Gly Leu He Glu Ala Tyr Arg Glu Gly Glu Asp Leu 
680 685 690 

cac aat tac gtg ggt tec aag gtg ttt aat gtg ccc ate gat ggc gtg 
His Asn Tyr Val Gly Ser Lys Val Phe Asn Val Pro He Asp Gly Val 
695 700 705 

acc cct gag ctg cgt cgc cag gtc aag gec atg tct tac ggt ctg gtg 
Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met Ser Tyr Gly Leu Val 
710 715 720 725 

tac ggc ttg tec gcg ttt ggt ttg tct cag cag ctg age att cct get 
Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin Leu Ser He Pro Ala 
730 735 740 

ggc gaa gcg aag cag ate atg gag tec tac ttc gag cgc ttc ggc gga 
Gly Glu Ala Lys Gin He Met Glu Ser Tyr Phe Glu Arg Phe Gly Gly 
745 750 755 

gta cag cgc tac etc egg gag ate gtg gag gag get cga aaa get ggc 
Val Gin Arg Tyr Leu Arg Glu He Val Glu Glu Ala Arg Lys Ala Gly 
760 765 770 

tac acg gaa acg etc ttt ggg cgt cgt cgc tac ctg ccg gaa ctg acc 
Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr Leu Pro Glu Leu Thr 
775 780 785 

teg gat aac cgt gtc get cgt gaa aac get gaa cgt gec gca ctg aac 
Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu Arg Ala Ala Leu Asn 
790 795 800 805 

gec ccg att cag gga act gec gca gac ate ate aag gtg gee atg ate 
Ala Pro He Gin Gly Thr Ala Ala Asp He He Lys Val Ala Met He 
810 815 820 

egg gtg gac cgt tea etc aag gaa get gee gtg aaa tct cgc gtg ctg 
Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val Lys Ser Arg Val Leu 
825 830 835 

ctt cag gtg cat gat gaa ttg gtc gtg gaa gta gcg gec ggt gag ttg 
Leu Gin Val His Asp Glu Leu Val Val Glu Val Ala Ala Gly Glu Leu 
840 845 850 

gaa caa gtc cgt gag att ctg gaa cgc gaa atg gat aac gec ate aag 
Glu Gin Val Arg Glu He Leu Glu Arg Glu Met Asp Asn Ala He Lys 
855 860 865 

ctg tec gtt cct ttg gaa gtt tea get ggt gat ggc gtt aac tgg gat 
Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp Gly Val Asn Trp Asp 
870 875 880 885 
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gct gca gcg cac taagaggtaa ctgccttttc gtc 
Ala Ala Ala His 



<210> 162 
<211> 889 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Val Thr Glu Lys Thr Asp Gin Thr Leu Met Leu lie Asp Gly His Ser 
15 10 15 

Met Ala Phe Arg Ala Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr 
20 25 30 

Ser Gly Gly Gin Ala Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu 
35 40 45 

Ser Thr Leu Leu Lys Asp Glu Gin Pro Thr His Val Ala Val Ala Phe 
50 55 60 

Asp Val Gly Arg Lys Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys 
65 70 75 80 

Ala Gin Arg Glu Ala Thr Pro Pro Glu Phe Lys Gly Gin Val Glu He 
85 90 95 

Leu Lys Glu Val Leu Ser Thr Leu Gly He Thr Thr He Glu Lys He 
100 105 HO 

Asp Phe Glu Ala Asp Asp Val He Ala Thr Leu Ser Val Ala Ala Lys 
115 120 125 

Pro Leu Gly Phe Lys Thr Leu He Val Thr Gly Asp Arg Asp Ser Phe 
130 135 140 

Gin Leu Val Asn Asp Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val 
145 150 155 160 

Ser Val Leu His Arg Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly 
165 170 175 

Leu Thr Pro Arg Gin Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro 
180 185 190 

Ser Asp Asn Leu Pro Asn He Pro Gly Val Gly Glu Lys Thr Ala Thr 
195 200 205 

Lys Trp He Ala Gin Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala 
210 215 220 

Asp Glu He Lys Gly Lys Val Gly Ala Ser Leu Arg Glu Arg He Glu 
225 230 235 240 

Gin Val Arg Met Asn Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu 
245 250 255 

Leu Pro Leu Gly Pro Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala 
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Glu Val Ala Ala Lys Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg 
275 280 285 

Glu Arg Val Leu Ala Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val 
290 295 300 

Glu Glu Val Glu Ala Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala 
305 310 315 320 

Gin Trp Leu Pro Ala Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala 
325 330 335 

Gly Val Ala Lys Pro Ala Ala Gly Asp Thr Tyr Ala Leu Ala He Ala 
340 345 350 

Asp Thr Lys Arg His Ala Val Leu Val Asp Val Ala Asp He Ser Ala 
355 360 365 

Glu Asp Glu Lys Ala Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys 
370 375 380 

Met Leu His Gly Ala Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly 
385 390 395 400 

Phe Glu Leu His Gly Val Val His Asp Thr Ala He Ala Ala Tyr Leu 
405 410 415 

Leu Arg Pro Gly Gin Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg 
420 425 430 

His Leu Gin Arg Gin Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr 
435 440 445 

Leu Leu Asp Ala Ala Asp Asp Gin Ser Leu Val Asp Asp Val He Ala 
450 455 460 

He Leu Glu Leu Ser Glu Glu Leu Thr Lys Gin Leu Gin Glu He Gin 
465 470 475 480 

Ala Phe Glu Leu Tyr His Asp Leu Glu He Pro Leu Ser Gly He Leu 
485 490 495 

Ala Arg Met Glu Ala He Gly He Ala Val Asp Val Ala Thr Leu Glu 
500 505 510 

Glu Gin Leu Lys Thr Phe He Gly Gin Val Ala Gin Glu Glu Glu Ala 
515 520 525 

Ala Arg Glu Leu Ala Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys 
530 535 540 

Gin Leu Gin Val Val Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys 
545 550 555 560 

Lys Thr Lys Thr Gly Tyr Ser Thr Ala Ala Ala Glu He Glu Ala Leu 
565 570 575 

Ala He Lys Asn Pro His Pro Phe Leu Asp His Leu Leu Ala His Arg 
580 585 590 
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Gln Tyr Gin Lys Met Lys Thr Thr Leu Glu Gly Leu He Arg Glu Val 
595 600 605 

Ala Pro Asp Gly Arg He His Thr Thr Phe Asn Gin Thr Val Ala Ser 
610 615 620 



Thr Gly Arg Leu Ser Ser Thr Asp Pro Asn 



Leu Gin Asn He Pro Val 



635 640 

Arg Thr Glu Ala Gly Arg Lys lie Arg Ser Gly Phe Val Val Gly Glu 
645 650 655 

Glv Tyr Glu Thr Leu Leu Thr Ala Asp Tyr Ser Gin He Glu Met Arg 
660 665 670 

Val Met Ala His Leu Ser Gin Asp Pro Gly Leu He Glu Ala Tyr Arg 
675 680 685 

Glu Gly Glu Asp Leu His Asn Tyr Val Gly Ser Lys Val Phe Asn Val 
690 695 700 

Pro He Asp Gly Val Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met 
705 710 715 720 

Ser Tyr Gly Leu Val Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin 
725 730 735 

Leu Ser He Pro Ala Gly Glu Ala Lys Gin He Met Glu Ser Tyr Phe 
740 745 750 

Glu Arg Phe Gly Gly Val Gin Arg Tyr Leu Arg Glu He Val Glu Glu 
755 760 765 

Ala Arg Lys Ala Gly Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr 
770 775 780 

Leu Pro Glu Leu Thr Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu 
785 790 795 800 

Arg Ala Ala Leu Asn Ala Pro He Gin Gly Thr Ala Ala Asp He He 
805 810 815 

Lys Val Ala Met He Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val 
820 825 830 

Lys Ser Arg Val Leu Leu Gin Val His Asp Glu Leu Val Val Glu Val 
835 840 845 

Ala Ala Gly Glu Leu Glu Gin Val Arg Glu He Leu Glu Arg Glu Met 
850 855 860 

Asp Asn Ala He Lys Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp 
865 870 875 880 

Gly Val Asn Trp Asp Ala Ala Ala His 
885 



<210> 163 
<211> 2580 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2557) 
<223> FRXA00060 

<400> 163 cr . 
tgaaagcaat attagaccat caatgattag gaatggaaat taggggtctg gtttgggtga 60 

atgtgtcgct aatttttcca ctcgcctaca ctcgggaggc gtg act gag aag act 115 

Val Thr Glu Lys Thr 



gac cag acc tta atg ctt ate gac ggc cac teg atg get ttc cgc gca 
Asn Gin Thr Leu Met Leu He Asp Gly His Ser Met Ala Phe Arg Ala 
10 15 20 

ttc ttt get ttg ccg get gag aat ttc tec acg teg ggc ggg cag gee 
Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr Ser Gly Gly Gin Ala 
25 30 35 

acc aat get gtc tat ggc ttt etc teg atg ctg tec acg ttg ttg aag 
Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu Ser Thr Leu Leu Lys 
40 45 50 

gat gag cag cct act cat gtg gcg gtg get ttc gat gtg ggg cgt aag 
Asp Glu Gin Pro Thr His Val Ala Val Ala Phe Asp Val Gly Arg Lys 
55 60 65 

acg ttc cgt acc gat atg ttc ccg gcg tat aag gcg cag cgt gaa gca 
Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys Ala Gin Arg Glu Ala 
70 75 80 85 

acg cca cct gag ttt aag ggc cag gtg gaa ate etc aag gag gtg ttg 
Thr Pro Pro Glu Phe Lys Gly Gin Val Glu He Leu Lys Glu Val Leu 
90 95 100 

tec act ttg gga att acg act att gag aaa ate gat ttt gag get gat 
Ser Thr Leu Gly He Thr Thr He Glu Lys He Asp Phe Glu Ala Asp 
105 HO H5 

gat gtg ate gee acg ttg tct gtg gcg gcg aaa cct tta ggc ttt aag 
Asp Val He Ala Thr Leu Ser Val Ala Ala Lys Pro Leu Gly Phe Lys 
120 125 130 



acg ctg att gtt acg ggt gac cgt gat tec ttc cag ttg gtc aat gac 
Thr Leu He Val Thr Gly Asp Arg Asp Ser Phe Gin Leu Val Asn Asp 
135 140 145 

acc acc acg gtg ttg tat ccg atg aag ggc gtg tct gtg ctg cac cgt 
Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val Ser Val Leu His Arg 
150 155 160 165 

ttc acg ccg gaa gca gtg gag gag aag tat gga ctg aca ccg agg cag 
Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly Leu Thr Pro Arg Gin 
170 175 180 

tat ccg gag ttt gca gcg ctg cgt ggt gat cct tec gat aac ttg cct 
Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro Ser Asp Asn Leu Pro 



547 



595 



691 
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aat att cct ggc gtg ggc gag aag act get acc aag tgg att gec cag 
Asn He Pro Gly Val Gly Glu Lys Thr Ala Thr Lys Trp He Ala Gin 
200 205 210 

tat gaa act ttg gat aat ttg ctt gat cac get gat gag ate aag ggc 
Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala Asp Glu He Lys Gly 
215 220 225 

aag gtt ggc gec age ctg cgt gag cgc att gag cag gtc egg atg aac 
Lys Val Gly Ala Ser Leu Arg Glu Arg lie Glu Gin Val Arg Met Asn 
230 235 240 245 

cgc aag etc acg gag atg gtg aag gat ctg gag ctg ccg ctt ggt ccg 
Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu Leu Pro Leu Gly Pro 
250 255 260 

gac gat ttt gag atg aag cct gtg cag gtt gcg gag gtt gcg gcg aag 
Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala Glu Val Ala Ala Lys 
265 270 275 

ttt gac gat ctg gag ttt ggt acc aat ttg cgt gag egg gtg ctg gcg 
Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg Glu Arg Val Leu Ala 
280 285 290 

gtg gtg aag gec gag ggt tec get gec ccc gtg gag gaa gtg gaa gcg 
Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val Glu Glu Val Glu Ala 
295 300 305 

gaa cag gtt gtc gtc gat acg caa tct ttg gcg caa tgg ctg cct get 
Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala Gin Trp Leu Pro Ala 
310 315 320 325 

agg get ggc cag gcg ctt get tta gcg ctg get gga gtg get aaa cct 
Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala Gly Val Ala Lys Pro 
330 335 340 

get get ggc gac acg tat gcg eta gcg att gcg gat acc aag cgc cat 
Ala Ala Gly Asp Thr Tyr Ala Leu Ala He Ala Asp Thr Lys Arg His 
345 350 355 

gcg gtg ttg gtt gat gtg get gat att tea gcg gag gat gaa aag gcg 
Ala Val Leu Val Asp Val Ala Asp He Ser Ala Glu Asp Glu Lys Ala 
360 365 370 

ctg gec acg tgg ttg gcg teg gaa gat cca aag atg ctg cac ggc get 
Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys Met Leu His Gly Ala 
375 380 385 

aag gec gec tat cat atg etc get ggg cgc ggt ttt gag ctg cac ggc 
Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly Phe Glu Leu His Gly 
390 395 400 405 

gtg gtg cat gac acg gcg ate gcg gca tac ttg ctg cgt ccg ggc caa 
Val Val His Asp Thr Ala lie Ala Ala Tyr Leu Leu Arg Pro Gly Gin 
410 415 420 

cgc acc tat gag ctt gee gac gtc tac cag egg cat ctt caa cga cag 
Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg His Leu Gin Arg Gin 
425 430 435 
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ttg tct aca aac gac aat ggc ggc cag etc acg ctg etc gac gca get 
Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr Leu Leu Asp Ala Ala 
440 445 450 

gat gac caa teg ctt gtt gat gat gtc att gca ate ctt gag ctg tct 
Asp Asp Gin Ser Leu Val Asp Asp Val He Ala He Leu Glu Leu Ser 
455 460 465 

gaa gaa ttg ace aaa cag ctt cag gag att caa get ttt gag ctt tac 
Glu Glu Leu Thr Lys Gin Leu Gin Glu He Gin Ala Phe Glu Leu Tyr 
470 475 480 485 

cat gac ctg gaa att ccg ctg teg gga att ctg gcg cgc atg gag gec 
His Asp Leu Glu He Pro Leu Ser Gly He Leu Ala Arg Met Glu Ala 
490 495 500 

ate ggt ate get gtt gat gtt gee act ttg gaa gag cag ttg aag act 
He Gly He Ala Val Asp Val Ala Thr Leu Glu Glu Gin Leu Lys Thr 
505 510 515 

ttc att ggt cag gtt get cag gaa gag gaa gca get cgc gag etc get 
Phe He Gly Gin Val Ala Gin Glu Glu Glu Ala Ala Arg Glu Leu Ala 
520 525 530 

gag gat cca ace ctg aat etc teg age ccg aag cag ctg caa gtg gtg 
Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys Gin Leu Gin Val Val 
535 540 545 

ctt ttt gag acg ttc gga atg ccg aaa acc aag aaa acc aag acc ggc 
Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys Lys Thr Lys Thr Gly 
550 555 560 565 

tac tct acg get gee gcg gaa att gaa gec eta gcg ate aag aat ccg 
Tvr Ser Thr Ala Ala Ala Glu He Glu Ala Leu Ala He Lys Asn Pro 
570 575 580 

cac cca ttc eta gat cac ctg ttg gca cac cgt cag tac caa aag atg 
His Pro Phe Leu Asp His Leu Leu Ala His Arg Gin Tyr Gin Lys Met 
585 590 595 

aag acc act ctg gaa ggt etc ate cgt gag gtg get cct gat ggc cgt 
Lys Thr Thr Leu Glu Gly Leu He Arg Glu Val Ala Pro Asp Gly Arg 
600 605 610 

att cac acc acc ttc aac cag acg gtg gcg tct acg gga cgt ttg tea 
He His Thr Thr Phe Asn Gin Thr Val Ala Ser Thr Gly Arg Leu Ser 
615 620 625 

tec act gat ccc aac ctg caa aac att cct gtg cgc act gag get ggc 
Ser Thr Asp Pro Asn Leu Gin Asn He Pro Val Arg Thr Glu Ala Gly 
630 635 640 645 

cga aag att cgt teg gga ttc gtc gta ggc gag ggg tat gaa acc ttg 
Arg Lys He Arg Ser Gly Phe Val Val Gly Glu Gly Tyr Glu Thr Leu 
650 655 660 

ctg act gee gac tat teg cag att gaa atg cgc gtg atg get cac ctt 
Leu Thr Ala Asp Tyr Ser Gin He Glu Met Arg Val Met Ala His Leu 
665 670 675 
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tcc cag gac cca ggc ttg att gag gcg tac cgc gaa ggc gaa gac ctg 
Ser Gin Asp Pro Gly Leu lie Glu Ala Tyr Arg Glu Gly Glu Asp Leu 
680 685 690 

cac aat tac gtg ggt tec aag gtg ttt aat gtg ccc ate gat ggc gtg 
His Asn Tyr Val Gly Ser Lys Val Phe Asn Val Pro lie Asp Gly Val 
695 700 705 

acc cct gag ctg cgt cgc cag gtc aag gec atg tct tac ggt ctg gtg 
Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met Ser Tyr Gly Leu Val 
710 715 720 725 

tac ggc ttg tec gcg ttt ggt ttg tct cag cag ctg age att cct get 
Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin Leu Ser lie Pro Ala 
730 735 740 

ggc gaa gcg aag cag ate atg gag tec tac ttc gag cgc ttc ggc gga 
Gly Glu Ala Lys Gin He Met Glu Ser Tyr Phe Glu Arg Phe Gly Gly 
745 750 755 

gta cag cgc tac etc egg gag ate gtg gag gag get cga aaa get ggc 
Val Gin Arg Tyr Leu Arg Glu He Val Glu Glu Ala Arg Lys Ala Gly 
760 765 770 

tac acg gaa acg etc ttt ggg cgt cgt cgc tac ctg ccg gaa ctg acc 
Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr Leu Pro Glu Leu Thr 
775 780 785 

teg gat aac cgt gtc get cgt gaa aac get gaa cgt gec gca ctg aac 
Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu Arg Ala Ala Leu Asn 
790 795 800 805 

gec ccg att agg gaa ctg ccg cag aca tea tea agg tgg cca 
Ala Pro lie Arg Glu Leu Pro Gin Thr Ser Ser Arg Trp Pro 
810 815 

tgatccgggt ggaccgttca etc 



<210> 164 
<211> 819 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Val Thr Glu Lys Thr Asp Gin Thr I 
1 5 

Met Ala Phe Arg Ala Phe Phe Ala ] 
20 

Ser Gly Gly Gin Ala Thr Asn Ala 1 
35 40 

Ser Thr Leu Leu Lys Asp Glu Gin : 
50 55 

Asp Val Gly Arg Lys Thr Phe Arg ' 
65 70 

Ala Gin Arg Glu Ala Thr Pro Pro ■ 



Leu Met Leu lie Asp Gly His Ser 
10 15 

Leu Pro Ala Glu Asn Phe Ser Thr 
25 30 

Val Tyr Gly Phe Leu Ser Met Leu 
45 

Pro Thr His Val Ala Val Ala Phe 
60 

Thr Asp Met Phe Pro Ala Tyr Lys 
75 80 

Glu Phe Lys Gly Gin Val Glu He 
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Leu Lys Glu Val Leu Ser Thr Leu Gly He Thr Thr He Glu Lys He 
100 105 110 

Asp Phe Glu Ala Asp Asp Val He Ala Thr Leu Ser Val Ala Ala Lys 
115 120 125 

Pro Leu Gly Phe Lys Thr Leu He Val Thr Gly Asp Arg Asp Ser Phe 
130 135 140 

Gin Leu Val Asn Asp Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val 
145 150 155 160 

Ser Val Leu His Arg Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly 
165 170 175 

Leu Thr Pro Arg Gin Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro 
180 185 190 

Ser Asp Asn Leu Pro Asn He Pro Gly Val Gly Glu Lys Thr Ala Thr 
195 200 205 

Lys Trp lie Ala Gin Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala 
210 215 220 

Asp Glu He Lys Gly Lys Val Gly Ala Ser Leu Arg Glu Arg He Glu 
225 230 235 240 

Gin Val Arg Met Asn Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu 
245 250 255 

Leu Pro Leu Gly Pro Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala 
260 265 270 

Glu Val Ala Ala Lys Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg 
275 280 285 

Glu Arg Val Leu Ala Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val 
290 295 300 

Glu Glu Val Glu Ala Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala 
305 310 315 320 

Gin Trp Leu Pro Ala Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala 
325 330 335 

Gly Val Ala Lys Pro Ala Ala Gly Asp Thr Tyr Ala Leu Ala He Ala 
340 345 350 

Asp Thr Lys Arg His Ala Val Leu Val Asp Val Ala Asp He Ser Ala 
355 360 365 

Glu Asp Glu Lys Ala Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys 
370 375 380 

Met Leu His Gly Ala Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly 
3 85 390 395 400 

Phe Glu Leu His Gly Val Val His Asp Thr Ala He Ala Ala Tyr Leu 
405 410 415 
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Leu Arg Pro Gly Gin Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg 
420 425 430 

His Leu Gin Arg Gin Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr 
435 440 445 

Leu Leu Asp Ala Ala Asp Asp Gin Ser Leu Val Asp Asp Val lie Ala 
450 455 460 

He Leu Glu Leu Ser Glu Glu Leu Thr Lys Gin Leu Gin Glu He Gin 
465 470 475 480 

Ala Phe Glu Leu Tyr His Asp Leu Glu He Pro Leu Ser Gly He Leu 
485 490 495 

Ala Arg Met Glu Ala He Gly He Ala Val Asp Val Ala Thr Leu Glu 
500 505 510 

Glu Gin Leu Lys Thr Phe He Gly Gin Val Ala Gin Glu Glu Glu Ala 
515 520 525 

Ala Arg Glu Leu Ala Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys 
530 535 540 

Gin Leu Gin Val Val Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys 
545 550 555 560 

Lys Thr Lys Thr Gly Tyr Ser Thr Ala Ala Ala Glu He Glu Ala Leu 
565 570 575 

Ala He Lys Asn Pro His Pro Phe Leu Asp His Leu Leu Ala His Arg 
580 585 590 

Gin Tyr Gin Lys Met Lys Thr Thr Leu Glu Gly Leu He Arg Glu Val 
595 600 605 

Ala Pro Asp Gly Arg He His Thr Thr Phe Asn Gin Thr Val Ala Ser 
610 615 620 

Thr Gly Arg Leu Ser Ser Thr Asp Pro Asn Leu Gin Asn He Pro Val 
625 630 635 640 

Arg Thr Glu Ala Gly Arg Lys He Arg Ser Gly Phe Val Val Gly Glu 
645 650 655 

Gly Tyr Glu Thr Leu Leu Thr Ala Asp Tyr Ser Gin He Glu Met Arg 
660 665 670 

Val Met Ala His Leu Ser Gin Asp Pro Gly Leu He Glu Ala Tyr Arg 
675 680 685 

Glu Gly Glu Asp Leu His Asn Tyr Val Gly Ser Lys Val Phe Asn Val 
690 695 700 

Pro He Asp Gly Val Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met 
705 710 715 720 

Ser Tyr Gly Leu Val Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin 
725 730 735 
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Leu Ser lie Pro 
740 



Glu Arg Phe Gly 
755 

Ala Arg Lys Ala 
770 

Leu Pro Glu Leu 
785 

Arg Ala Ala Leu 



Ala Gly Glu Ala 



Gly Val Gin Arg 
760 

Gly Tyr Thr Glu 
775 

Thr Ser Asp Asn 
790 

Asn Ala Pro lie 
805 



Lys Gin lie Met 
745 

Tyr Leu Arg Glu 



Thr Leu Phe Gly 
780 



Arg Val Ala Arg 
795 

Arg Glu Leu Pro 
810 



Glu Ser Tyr Phe 
750 

lie Val Glu Glu 
765 

Arg Arg Arg Tyr 



Glu Asn Ala Glu 
800 

Gin Thr Ser Ser 
815 



Arg Trp Pro 



<210> 165 
<211> 333 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (310) 

<223> FRXA00061 



<400> 165 

cggaactgac ctcggataac cgtgtcgctc gtgaaaacgc tgaacgtgcc gcactgaacg 6 0 

ccccgattag ggaactgccg cagacatcat caaggtggcc atg ate egg gtg gac 11 

Met lie Arg Val Asp 
1 5 



cgt tea etc aag gaa get gec gtg aaa tct cgc gtg ctg ctt cag gtg 

Arg Ser Leu Lys Glu Ala Ala Val Lys Ser Arg Val Leu Leu Gin Val 
10 15 20 

cat gat gaa ttg gtc gtg gaa gta gcg gec ggt gag ttg gaa caa gtc 

His Asp Glu Leu Val Val Glu Val Ala Ala Gly Glu Leu Glu Gin Val 
25 30 35 

cgt gag att ctg gaa cgc gaa atg gat aac gec ate aag ctg tec gtt 

Arg Glu lie Leu Glu Arg Glu Met Asp Asn Ala lie Lys Leu Ser Val 



cct ttg gaa gtt tea get ggt gat ggc gtt aac tgg gat get gca gcg 
Pro Leu Glu Val Ser Ala Gly Asp Gly Val Asn Trp Asp Ala Ala Ala 



cac taagaggtaa ctgccttttc gtc 
His 
70 



<210> 166 
<211> 70 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 166 

Met lie Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val Lys Ser Arg 
15 10 15 

Val Leu Leu Gin Val His Asp Glu Leu Val Val Glu Val Ala Ala Gly 
20 25 30 

Glu Leu Glu Gin Val Arg Glu He Leu Glu Arg Glu Met Asp Asn Ala 
35 40 45 

lie Lys Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp Gly Val Asn 
50 55 60 

Trp Asp Ala Ala Ala His 
65 70 



<210> 167 
<211> 3705 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3682) 

<223> RXA02657 

<400> 167 

tatgcgagta cgccgaaaat catagctgtt accttatacc taggttagaa aagccgagat 6 0 

caatgcgtta atgaaatagg agtttcacgg gtgtaaggag atg get aga ctg tec 115 

Met Ala Arg Leu Ser 



cac atg gec aag caa tec tea ttt gta cat ctt cac aac cac ace gag 
His Met Ala Lys Gin Ser Ser Phe Val His Leu His Asn His Thr Glu 



ttt tec atg ctt gat gga atg gec aag ate gat atg ttg gec gat gag 
Phe Ser Met Leu Asp Gly Met Ala Lys He Asp Met Leu Ala Asp Glu 
25 30 35 

gtt aaa gec cag gga atg cct gcg gtc gga ate acc gac cac ggc aat 
Val Lys Ala Gin Gly Met Pro Ala Val Gly He Thr Asp His Gly Asn 
40 45 50 

atg tat ggc tec aac ccc ttt tat cgc aag atg aca gag atg ggc att 
Met Tyr Gly Ser Asn Pro Phe Tyr Arg Lys Met Thr Glu Met Gly He 
55 60 65 

aag ccc ate att ggc att gaa acg tat atg gca cct gag tct cgt ttt 
Lys Pro He He Gly He Glu Thr Tyr Met Ala Pro Glu Ser Arg Phe 
70 75 80 85 

aag aaa gag cgt gtg cgt tgg ggc gaa cca cac caa aaa tea gat gat 
Lys Lys Glu Arg Val Arg Trp Gly Glu Pro His Gin Lys Ser Asp Asp 
90 95 100 



gtt tct ggt tec ggt gcg tat ttg cac cag acg atg ctt gca gaa aac 
Val Ser Gly Ser Gly Ala Tyr Leu His Gin Thr Met Leu Ala Glu Asn 



451 
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acc aca ggt tta aga aac etc ttt tat eta tct teg atg gca teg tac 
Thr Thr Gly Leu Arg Asn Leu Phe Tyr Leu Ser Ser Met Ala Ser Tyr 
120 125 130 

gaa ggc cag eta ggc aag tgg ccc cgc atg gac gec gat ate ate get 
Glu Gly Gin Leu Gly Lys Trp Pro Arg Met Asp Ala Asp lie lie Ala 
135 140 145 

gag cac gee gaa ggc ate ate gee ace acg ggt tgc cct tec ggc gat 
Glu His Ala Glu Gly lie lie Ala Thr Thr Gly Cys Pro Ser Gly Asp 
150 155 160 165 

gtg caa aca cgc ctg cgc ttg ggc cag ttc gac gaa gec ctt gaa gca 
Val Gin Thr Arg Leu Arg Leu Gly Gin Phe Asp Glu Ala Leu Glu Ala 
170 175 180 

gec gec atg tgg cag gac ate tat ggt cgc gac aac tac ttc etc gag 
Ala Ala Met Trp Gin Asp lie Tyr Gly Arg Asp Asn Tyr Phe Leu Glu 
185 190 195 

ttg atg gac cac ggg etc gac att gaa acc cgt gtg cgc agt gag ctg 
Leu Met Asp His Gly Leu Asp lie Glu Thr Arg Val Arg Ser Glu Leu 
200 205 210 

etc gaa ate gga cgc aag etc aat ttg cca ccc ctg gtc acc aac gac 
Leu Glu lie Gly Arg Lys Leu Asn Leu Pro Pro Leu Val Thr Asn Asp 
215 220 225 

tgc cac tat gtg ctg gaa tct cag gcg caa gee cac gag gca atg etc 
Cys His Tyr Val Leu Glu Ser Gin Ala Gin Ala His Glu Ala Met Leu 
230 235 240 245 

tgc gtg caa aca ggc aag acg ctt cat gat gaa gac cga ttc aaa ttc 
Cys Val Gin Thr Gly Lys Thr Leu His Asp Glu Asp Arg Phe Lys Phe 
250 255 260 

ggc gga acc ggc tat tac gtt aaa tct gca gaa caa atg cgt gca etc 
Gly Gly Thr Gly Tyr Tyr Val Lys Ser Ala Glu Gin Met Arg Ala Leu 
265 270 275 

tgg gac gac atg gtt cca gat ggc tgc gac aac acc ctg tgg ate get 
Trp Asp Asp Met Val Pro Asp Gly Cys Asp Asn Thr Leu Trp lie Ala 
280 285 290 

gaa cgt gtg cag tec tat gac gaa ate tgg gaa gaa cac tea cac gac 
Glu Arg Val Gin Ser Tyr Asp Glu lie Trp Glu Glu His Ser His Asp 
295 300 305 

cgc atg cct ate get gat gtt cca gaa ggc tac acc cca acc act tgg 
Arg Met Pro lie Ala Asp Val Pro Glu Gly Tyr Thr Pro Thr Thr Trp 
310 315 320 325 

ttg cac cat gaa gtg atg get ggc ttg gag gat cgt ttc tct gga cag 
Leu His His Glu Val Met Ala Gly Leu Glu Asp Arg Phe Ser Gly Gin 
330 335 340 

caa gtt cct gag gat tat att gag cgc gcg gag tat gag ate tec gtt 
Gin Val Pro Glu Asp Tyr lie Glu Arg Ala Glu Tyr Glu lie Ser Val 
345 350 355 
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att gat atg aag ggc tac cct tec tac ttc etc ate gtt get gaa att 
lie Asp Met Lys Gly Tyr Pro Ser Tyr Phe Leu lie Val Ala Glu lie 
360 365 370 

ate aag cac get cgt tec att ggc ate cgt gta gga cct ggc cgt ggt 
He Lys His Ala Arg Ser He Gly He Arg Val Gly Pro Gly Arg Gly 
375 380 385 

teg get gca ggt gca ttg gtt gec tac gcg ttg acc ate acc aac att 
Ser Ala Ala Gly Ala Leu Val Ala Tyr Ala Leu Thr He Thr Asn He 
390 395 400 405 

gac ccc atg gaa cac gga ttg ctg ttc gag aga ttc etc aac cca gaa 
Asp Pro Met Glu His Gly Leu Leu Phe Glu Arg Phe Leu Asn Pro Glu 
410 415 420 

cga cca tec gca ccc gat ate gat att gac ttc gat gat cgc cgc cgc 
Arg Pro Ser Ala Pro Asp lie Asp He Asp Phe Asp Asp Arg Arg Arg 
425 430 435 

ggt gaa atg ate cgt tac gca get gac cgt tgg ggc gag gac aag att 
Gly Glu Met He Arg Tyr Ala Ala Asp Arg Trp Gly Glu Asp Lys He 
440 445 450 

get cag gtg ate acc ttc ggt acg gtg aaa aca aag cag gca ctg aaa 
Ala Gin Val He Thr Phe Gly Thr Val Lys Thr Lys Gin Ala Leu Lys 
455 460 465 

gac tec gec cgt gtg caa atg ggg cag cca ggc tat caa ate get gac 
Asp Ser Ala Arg Val Gin Met Gly Gin Pro Gly Tyr Gin He Ala Asp 
470 475 480 485 

cgc gtg ate aag gag ctt cca cct gec att atg gcg aag gat att ccg 
Arg Val lie Lys Glu Leu Pro Pro Ala lie Met Ala Lys Asp He Pro 
490 495 500 

ttg tec ggt ate acc gat ccg gat cac cct cgt ttt aat gaa gca ggt 
Leu Ser Gly He Thr Asp Pro Asp His Pro Arg Phe Asn Glu Ala Gly 
505 510 515 

gcg gtg cgc cag ctg ate gaa acc gac cct gat gtg aag cgc att tac 
Ala Val Arg Gin Leu He Glu Thr Asp Pro Asp Val Lys Arg He Tyr 
520 525 530 

gac acc get cgt ggt ttg gaa ggc gtg gtg cgc caa tct ggc gtg cac 
Asp Thr Ala Arg Gly Leu Glu Gly Val Val Arg Gin Ser Gly Val His 
535 540 545 

gcg tgt gec gtg att atg tct tct gta ccg ctg ctg gac tgc att ccg 
Ala Cys Ala Val He Met Ser Ser Val Pro Leu Leu Asp Cys He Pro 
550 555 560 565 

atg tgg aag egg cca gec gac ggc gca ctg att aca ggc tgg gat tac 
Met Trp Lys Arg Pro Ala Asp Gly Ala Leu He Thr Gly Trp Asp Tyr 
570 575 580 

cca gca tgt gag gec att ggc ctg ttg aag atg gac ttc ctg gga ctt 
Pro Ala Cys Glu Ala He Gly Leu Leu Lys Met Asp Phe Leu Gly Leu 
585 590 595 
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cga aac ctt acc gtt att ggc gat gcg att gaa aac att aag gcc aac 1939 
Arg Asn Leu Thr Val lie Gly Asp Ala lie Glu Asn lie Lys Ala Asn 
600 605 610 

cgc gat ggg gaa gtg ctt gat eta gaa aac eta gcg ate gag gat gaa 1987 
Arg Asp Gly Glu Val Leu Asp Leu Glu Asn Leu Ala lie Glu Asp Glu 
615 620 625 

gaa acc tac aag ctg eta ggc cgt gga gaa acc ctt ggt gtg ttc cag 2 035 
Glu Thr Tyr Lys Leu Leu Gly Arg Gly Glu Thr Leu Gly Val Phe Gin 
630 635 640 645 

ctt gat ggt ggt ggc atg cag gag ctg ctg aag cgt atg cag cca acc 2 0 83 
Leu Asp Gly Gly Gly Met Gin Glu Leu Leu Lys Arg Met Gin Pro Thr 
650 655 660 

ggc ttc aat gac ate gtc gca gcg ctt gcg ctg tat cgc cca ggc ccc 2131 
Gly Phe Asn Asp lie Val Ala Ala Leu Ala Leu Tyr Arg Pro Gly Pro 
665 670 675 

atg ggt gtg aac gcg cac tgg gat tac gcc gac cgt aaa aac gga cgc 2179 
Met Gly Val Asn Ala His Trp Asp Tyr Ala Asp Arg Lys Asn Gly Arg 
680 685 690 

aag ccc att act cca att cac cca gag ttg gag gaa get ctg gaa gaa 2227 
Lys Pro He Thr Pro He His Pro Glu Leu Glu Glu Ala Leu Glu Glu 
695 700 705 

ate ctt ggt gaa acc tat ggt ctg att gtg tac cag gag cag ate atg 2275 
He Leu Gly Glu Thr Tyr Gly Leu He Val Tyr Gin Glu Gin He Met 
710 715 720 725 

agg ate tec cag aag gtc gca aac tac acc get ggt caa gca gat ggt 2323 
Arg He Ser Gin Lys Val Ala Asn Tyr Thr Ala Gly Gin Ala Asp Gly 
730 735 740 

ttc cgt aaa gcc atg ggt aag aag aag ccc gag gtc ctg gaa aag gag 2371 
Phe Arg Lys Ala Met Gly Lys Lys Lys Pro Glu Val Leu Glu Lys Glu 
745 750 755 

ttc gca aac ttc gaa ggt gga atg aag gcg aac ggc tat tea gat gcc 2419 
Phe Ala Asn Phe Glu Gly Gly Met Lys Ala Asn Gly Tyr Ser Asp Ala 
760 765 770 

gcg att aag act ttg tgg gat acc att ctg ccg ttc gcc ggc tac gcg 2467 
Ala He Lys Thr Leu Trp Asp Thr He Leu Pro Phe Ala Gly Tyr Ala 
775 780 785 

ttc aac aag tct cac gcc gca ggt tat gga ctt gta tec ttc tgg act 2515 
Phe Asn Lys Ser His Ala Ala Gly Tyr Gly Leu Val Ser Phe Trp Thr 
790 795 800 805 

gcc tat ttg aag gcg cac tac gcg ccg gaa tac atg gca gca ctg ctg 2563 
Ala Tyr Leu Lys Ala His Tyr Ala Pro Glu Tyr Met Ala Ala Leu Leu 
810 815 820 

act tct gtg ggt gat aac aag gac aaa teg gcg ate tac ctt tct gat 2 611 
Thr Ser Val Gly Asp Asn Lys Asp Lys Ser Ala He Tyr Leu Ser Asp 
825 830 835 

tgc cga cac ctt gga att cga gtg ctt teg ccg gat att aac gag tec 2 659 
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Cys Arg His Leu Gly He Arg Val Leu Ser Pro Asp He Asn Glu Ser 
840 845 850 

teg ttg aac ttc ctt cct gtt ggc acc gat att cgc tat ggc ctg gga 
Ser Leu Asn Phe Leu Pro Val Gly Thr Asp He Arg Tyr Gly Leu Gly 
855 860 865 

gec att aga aac gtg ggt get gaa gtt gtg gat tec att ttg gat acc 
Ala He Arg Asn Val Gly Ala Glu Val Val Asp Ser He Leu Asp Thr 
870 875 880 885 

cgc aag gaa aag ggc eta ttt aag gac ttc tea gac tac ttg gac aag 
Arg Lys Glu Lys Gly Leu Phe Lys Asp Phe Ser Asp Tyr Leu Asp Lys 
890 895 900 

ate gat acc ctg ccg tgt aac aag cgc ate acc gag tct ttg ate aag 
He Asp Thr Leu Pro Cys Asn Lys Arg He Thr Glu Ser Leu He Lys 
905 910 915 

ggt ggc get ttt gac tec ctt gga cac gca cga aaa ggc etc atg ctg 
Gly Gly Ala Phe Asp Ser Leu Gly His Ala Arg Lys Gly Leu Met Leu 
920 925 930 

gtc ttc gaa gat gee gtt gat tec gtc ate get acc aaa aaa get get 
Val Phe Glu Asp Ala Val Asp Ser Val He Ala Thr Lys Lys Ala Ala 
935 940 945 

gac aag gga caa ttt gat etc ttt gca get ttc gac teg gat aac aac 
Asp Lys Gly Gin Phe Asp Leu Phe Ala Ala Phe Asp Ser Asp Asn Asn 
950 955 960 965 

gac gat gtg gca agt ttc ttc cag ate acc gtt cct gat gac gaa tgg 
Asp Asp Val Ala Ser Phe Phe Gin He Thr Val Pro Asp Asp Glu Trp 
970 975 980 

gac cgt aag cat gag etc gca etc gag cga gaa atg ctg ggt ctg tat 
Asp Arg Lys His Glu Leu Ala Leu Glu Arg Glu Met Leu Gly Leu Tyr 
985 990 995 

gtt tct gga cac cca etc gat ggc tat gaa gat gec att get gec cag 
Val Ser Gly His Pro Leu Asp Gly Tyr Glu Asp Ala He Ala Ala Gin 
1000 1005 1010 

gtt gat aca gca ctg acc acc att gtt gec ggt gaa etc aag cac ggc 
Val Asp Thr Ala Leu Thr Thr He Val Ala Gly Glu Leu Lys His Gly 
1015 1020 1025 

gca gaa gtg acc gtg ggt ggc att ate tct ggt gtg gat cga egg ttc 
Ala Glu Val Thr Val Gly Gly He He Ser Gly Val Asp Arg Arg Phe 
1030 1035 1040 1045 



3235 



tec aag aag gac ggt tec cct tgg gcg att gtc acc att gaa gat cac 
Ser Lys Lys Asp Gly Ser Pro Trp Ala He Val Thr He Glu Asp His 
1050 1055 1060 

aac ggc gcg tec gtt gaa ttg ttg gtc ttc aac aag gtg tat tec ate 
Asn Gly Ala Ser Val Glu Leu Leu Val Phe Asn Lys Val Tyr Ser He 
1065 1070 1075 

gtt gga tec atg att gtg gaa gac aac ate ate ttg gee aag gca cac 
Val Gly Ser Met He Val Glu Asp Asn He He Leu Ala Lys Ala His 



3283 
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atc tec att cga gat gat cgt atg age ctt ttc tgt gat gat etc cgc 3427 
He Ser He Arg Asp Asp Arg Met Ser Leu Phe Cys Asp Asp Leu Arg 
1095 1100 1105 

gtt cca gag ctt ggg cca gga aac ggg caa gga ctt ccg ctt cgt ttg 3475 
Val Pro Glu Leu Gly Pro Gly Asn Gly Gin Gly Leu Pro Leu Arg Leu 
1110 1115 1120 1125 

tec atg cgt act gat cag tgc ace atg tec aac att gec aag etc aag 3523 
Ser Met Arg Thr Asp Gin Cys Thr Met Ser Asn He Ala Lys Leu Lys 
1130 1135 1140 

cag gtg ctg gtg gac aac aag ggt gaa tct gat gtg tac etc aat ttg 3571 
Gin Val Leu Val Asp Asn Lys Gly Glu Ser Asp Val Tyr Leu Asn Leu 
1145 1150 1155 

ate gat ggg gat aac tec acg gtc atg att ttg ggt gat cac tta aga 3619 
He Asp Gly Asp Asn Ser Thr Val Met He Leu Gly Asp His Leu Arg 
1160 1165 1170 

gtc aac cga tec gca agt ttg atg ggc gac etc aag gca acg atg ggg 3667 
Val Asn Arg Ser Ala Ser Leu Met Gly Asp Leu Lys Ala Thr Met Gly 
1175 1180 1185 

cca ggc ate etc ggt taatcacatc acactgggat tac 3705 

Pro Gly He Leu Gly 

1190 



<210> 168 
<211> 1194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Met Ala Arg Leu Ser His Met Ala Lys Gin Ser Ser Phe Val His Leu 
15 10 15 

His Asn His Thr Glu Phe Ser Met Leu Asp Gly Met Ala Lys He Asp 
20 25 30 

Met Leu Ala Asp Glu Val Lys Ala Gin Gly Met Pro Ala Val Gly He 
35 40 45 

Thr Asp His Gly Asn Met Tyr Gly Ser Asn Pro Phe Tyr Arg Lys Met 
50 55 60 

Thr Glu Met Gly He Lys Pro He He Gly He Glu Thr Tyr Met Ala 
65 70 75 80 

Pro Glu Ser Arg Phe Lys Lys Glu Arg Val Arg Trp Gly Glu Pro His 
85 90 95 

Gin Lys Ser Asp Asp Val Ser Gly Ser Gly Ala Tyr Leu His Gin Thr 
100 105 110 



Met Leu Ala Glu Asn Thr Thr Gly Leu Arg Asn Leu Phe Tyr Leu Ser 
115 120 125 
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Ser Met Ala Ser 
130 

Ala Asp lie lie 
145 

Cys Pro Ser Gly 



Glu Ala Leu Glu 
180 

Asn Tyr Phe Leu 
195 

Val Arg Ser Glu 
210 

Leu Val Thr Asn 
225 

His Glu Ala Met 



Asp Arg Phe Lys 
260 

Gin Met Arg Ala 
275 

Thr Leu Trp lie 
290 

Glu His Ser His 
305 

Thr Pro Thr Thr 



Arg Phe Ser Gly 
340 

Tyr Glu lie Ser 
355 

He Val Ala Glu 
370 

Gly Pro Gly Arg 
385 

Thr He Thr Asn 



Phe Leu Asn Pro 
420 

Asp Asp Arg Arg 
435 



Tyr Glu Gly Gin 
135 

Ala Glu His Ala 
150 

Asp Val Gin Thr 
165 

Ala Ala Ala Met 



Glu Leu Met Asp 
200 

Leu Leu Glu He 
215 

Asp Cys His Tyr 
230 

Leu Cys Val Gin 
245 

Phe Gly Gly Thr 



Leu Trp Asp Asp 
280 

Ala Glu Arg Val 
295 

Asp Arg Met Pro 
310 

Trp Leu His His 
325 

Gin Gin Val Pro 



Val He Asp Met 
360 

He He Lys His 
375 

Gly Ser Ala Ala 
390 

He Asp Pro Met 
405 

Glu Arg Pro Ser 



Arg Gly Glu Met 
440 



Leu Gly Lys Trp 
140 

Glu Gly He He 
155 

Arg Leu Arg Leu 
170 

Trp Gin Asp He 
185 

His Gly Leu Asp 



Gly Arg Lys Leu 
220 

Val Leu Glu Ser 
235 

Thr Gly Lys Thr 
250 

Gly Tyr Tyr Val 
265 

Met Val Pro Asp 



Gin Ser Tyr Asp 
300 

He Ala Asp Val 
315 

Glu Val Met Ala 
330 

Glu Asp Tyr lie 
345 

Lys Gly Tyr Pro 



Ala Arg Ser He 
380 

Gly Ala Leu Val 
395 

Glu His Gly Leu 
410 

Ala Pro Asp He 
425 

He Arg Tyr Ala 



Pro Arg Met Asp 



Ala Thr Thr Gly 
160 

Gly Gin Phe Asp 
175 

Tyr Gly Arg Asp 
190 

He Glu Thr Arg 
205 

Asn Leu Pro Pro 



Gin Ala Gin Ala 
240 

Leu His Asp Glu 
255 

Lys Ser Ala Glu 
270 

Gly Cys Asp Asn 
285 

Glu He Trp Glu 



Pro Glu Gly Tyr 
320 

Gly Leu Glu Asp 
335 

Glu Arg Ala Glu 
350 

Ser Tyr Phe Leu 
365 

Gly He Arg Val 



Ala Tyr Ala Leu 
400 

Leu Phe Glu Arg 
415 

Asp He Asp Phe 
430 

Ala Asp Arg Trp 
445 



Gly Glu Asp Lys lie Ala Gin Val He Thr Phe Gly Thr Val Lys Thr 
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Lys Gin Ala Leu Lys Asp Ser Ala Arg Val Gin Met Gly Gin Pro Gly 
465 470 475 480 

Tyr Gin lie Ala Asp Arg Val lie Lys Glu Leu Pro Pro Ala lie Met 
485 490 495 

Ala Lys Asp He Pro Leu Ser Gly He Thr Asp Pro Asp His Pro Arg 
500 505 510 

Phe Asn Glu Ala Gly Ala Val Arg Gin Leu He Glu Thr Asp Pro Asp 
515 520 525 

Val Lys Arg He Tyr Asp Thr Ala Arg Gly Leu Glu Gly Val Val Arg 
530 535 540 

Gin Ser Gly Val His Ala Cys Ala Val He Met Ser Ser Val Pro Leu 
545 550 555 560 

Leu Asp Cys He Pro Met Trp Lys Arg Pro Ala Asp Gly Ala Leu He 
565 570 575 

Thr Gly Trp Asp Tyr Pro Ala Cys Glu Ala He Gly Leu Leu Lys Met 
580 585 590 

Asp Phe Leu Gly Leu Arg Asn Leu Thr Val He Gly Asp Ala He Glu 
595 600 605 

Asn He Lys Ala Asn Arg Asp Gly Glu Val Leu Asp Leu Glu Asn Leu 
610 615 620 

Ala He Glu Asp Glu Glu Thr Tyr Lys Leu Leu Gly Arg Gly Glu Thr 
625 630 635 640 

Leu Gly Val Phe Gin Leu Asp Gly Gly Gly Met Gin Glu Leu Leu Lys 
645 650 655 

Arg Met Gin Pro Thr Gly Phe Asn Asp He Val Ala Ala Leu Ala Leu 
660 665 670 

Tyr Arg Pro Gly Pro Met Gly Val Asn Ala His Trp Asp Tyr Ala Asp 
675 680 685 

Arg Lys Asn Gly Arg Lys Pro He Thr Pro He His Pro Glu Leu Glu 
690 695 700 

Glu Ala Leu Glu Glu He Leu Gly Glu Thr Tyr Gly Leu He Val Tyr 
705 710 715 720 

Gin Glu Gin He Met Arg He Ser Gin Lys Val Ala Asn Tyr Thr Ala 
725 730 735 

Gly Gin Ala Asp Gly Phe Arg Lys Ala Met Gly Lys Lys Lys Pro Glu 
740 745 750 

Val Leu Glu Lys Glu Phe Ala Asn Phe Glu Gly Gly Met Lys Ala Asn 
755 760 765 



Gly Tyr Ser Asp Ala Ala He Lys Thr Leu Trp Asp Thr He Leu Pro 
770 775 780 
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Phe Ala Gly Tyr Ala Phe Asn Lys Ser His Ala Ala Gly Tyr Gly Leu 
785 790 795 800 

Val Ser Phe Trp Thr Ala Tyr Leu Lys Ala His Tyr Ala Pro Glu Tyr 
805 810 815 

Met Ala Ala Leu Leu Thr Ser Val Gly Asp Asn Lys Asp Lys Ser Ala 
820 825 830 

He Tyr Leu Ser Asp Cys Arg His Leu Gly He Arg Val Leu Ser Pro 
835 840 845 

Asp He Asn Glu Ser Ser Leu Asn Phe Leu Pro Val Gly Thr Asp He 
850 855 860 

Arg Tyr Gly Leu Gly Ala He Arg Asn Val Gly Ala Glu Val Val Asp 
865 870 875 880 

Ser He Leu Asp Thr Arg Lys Glu Lys Gly Leu Phe Lys Asp Phe Ser 
885 890 895 

Asp Tyr Leu Asp Lys He Asp Thr Leu Pro Cys Asn Lys Arg He Thr 
900 905 910 

Glu Ser Leu He Lys Gly Gly Ala Phe Asp Ser Leu Gly His Ala Arg 
915 920 925 

Lys Gly Leu Met Leu Val Phe Glu Asp Ala Val Asp Ser Val lie Ala 
930 935 940 

Thr Lys Lys Ala Ala Asp Lys Gly Gin Phe Asp Leu Phe Ala Ala Phe 
945 950 955 960 

Asp Ser Asp Asn Asn Asp Asp Val Ala Ser Phe Phe Gin He Thr Val 
965 970 975 

Pro Asp Asp Glu Trp Asp Arg Lys His Glu Leu Ala Leu Glu Arg Glu 
980 985 990 

Met Leu Gly Leu Tyr Val Ser Gly His Pro Leu Asp Gly Tyr Glu Asp 
995 1000 1005 

Ala He Ala Ala Gin Val Asp Thr Ala Leu Thr Thr He Val Ala Gly 
1010 1015 1020 

Glu Leu Lys His Gly Ala Glu Val Thr Val Gly Gly He He Ser Gly 
1025 1030 1035 1040 

Val Asp Arg Arg Phe Ser Lys Lys Asp Gly Ser Pro Trp Ala He Val 
1045 1050 1055 

Thr He Glu Asp His Asn Gly Ala Ser Val Glu Leu Leu Val Phe Asn 
1060 1065 1070 

Lys Val Tyr Ser He Val Gly Ser Met He Val Glu Asp Asn He He 
1075 1080 1085 

Leu Ala Lys Ala His He Ser He Arg Asp Asp Arg Met Ser Leu Phe 
1090 1095 1100 
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Cys Asp Asp Leu Arg Val Pro Glu Leu Gly Pro Gly Asn Gly Gin Gly 
1105 1110 1H5 1120 

Leu Pro Leu Arg Leu Ser Met Arg Thr Asp Gin Cys Thr Met Ser Asn 
1125 H30 1135 

He Ala Lys Leu Lys Gin Val Leu Val Asp Asn Lys Gly Glu Ser Asp 
1140 1145 1150 

Val Tyr Leu Asn Leu lie Asp Gly Asp Asn Ser Thr Val Met He Leu 
1155 1160 1165 

Gly Asp His Leu Arg Val Asn Arg Ser Ala Ser Leu Met Gly Asp Leu 
1170 1175 1180 

Lys Ala Thr Met Gly Pro Gly He Leu Gly 
1185 H90 



<210> 169 
<211> 1524 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1501) 
<223> RXA01238 

<400> 169 

ccacgtccag aatcttcttg aattccccgg cgcgcttaaa tgatgtccac cccacctagt 60 

agggtggtgt ccattgattc agatcgaaag gaccacacct gtg ate gcg get tac 115 

Val He Ala Ala Tyr 



ggc gca tec ate tct ttg gat gat tec ace etc ace ate tct tat tec 
Gly Ala Ser He Ser Leu Asp Asp Ser Thr Leu Thr He Ser Tyr Ser 



cct ctt ctt get get ctt tct aag tec age gca caa teg gaa teg gtt 
Pro Leu Leu Ala Ala Leu Ser Lys Ser Ser Ala Gin Ser Glu Ser Val 



gat ctg aca cag gtc tct gga gta tct gtg cag gat ccc act get ttt 

Asp Leu Thr Gin Val Ser Gly Val Ser Val Gin Asp Pro Thr Ala Phe 
40 45 50 

act cac ggc ttt tta aac ctg gag ggc gtg gat aaa tec ate gee ttt 

Thr His Gly Phe Leu Asn Leu Glu Gly Val Asp Lys Ser He Ala Phe 



gec cca aat agt teg gca gat tta get gcg ctg gca get gat att gat 
Ala Pro Asn Ser Ser Ala Asp Leu Ala Ala Leu Ala Ala Asp He Asp 



get gtg ttg aag ggt gaa aag cca cag cac ctg ggt ggc gga gec cca 

Ala Val Leu Lys Gly Glu Lys Pro Gin His Leu Gly Gly Gly Ala Pro 

90 95 100 

gta gtg cct tea get cca tct act gtt get ggt ctg aat ttc gtg ggc 
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Val Val Pro Ser Ala Pro Ser Thr Val Ala Gly Leu Asn Phe Val Gly 
105 HO H5 

ttt gac gta gag acg gcc aat gat gat tgg ggt tec ate tgc cag att 
Phe Asp Val Glu Thr Ala Asn Asp Asp Trp Gly Ser He Cys Gin He 
120 125 130 

ggt ttg gtc aag tac gtc gat ggt gtg gag gaa tct teg gag tea tgg 
Gly Leu Val Lys Tyr Val Asp Gly Val Glu Glu Ser Ser Glu Ser Trp 
135 140 145 

ttg tgt act cct cct gag age ctg aat ttc ttc aat gag ate aac att 
Leu Cys Thr Pro Pro Glu Ser Leu Asn Phe Phe Asn Glu lie Asn He 
150 155 160 165 

ggt att cac ggc ate ace cca gag atg gtt get gat cag cct cgt ttt 
Gly He His Gly He Thr Pro Glu Met Val Ala Asp Gin Pro Arg Phe 
170 175 180 

gca gac ctt gtg ccc aag atg gtg gag ttc gtt ggg gat ttg ccg ttg 
Ala Asp Leu Val Pro Lys Met Val Glu Phe Val Gly Asp Leu Pro Leu 
185 190 195 

gtt get cac aat gcg cag ttt gat ttc acc gca ttg teg cgc gcg tgt 
Val Ala His Asn Ala Gin Phe Asp Phe Thr Ala Leu Ser Arg Ala Cys 
200 205 210 

get gcc tea ggg ate gat gtc cca gag atg att tat ggc tgc teg ttg 
Ala Ala Ser Gly He Asp Val Pro Glu Met He Tyr Gly Cys Ser Leu 
215 220 225 

acg ttg gca cgc aat gag aag ctg cag gtg gaa aac cat aag ctt cca 
Thr Leu Ala Arg Asn Glu Lys Leu Gin Val Glu Asn His Lys Leu Pro 
230 235 240 245 

acg gtg get agt cat tta ggg ttt gag ctg aaa aac cac cac gat get 
Thr Val Ala Ser His Leu Gly Phe Glu Leu Lys Asn His His Asp Ala 
250 255 260 

get gaa gat get cgc gcg tgt get gcg att acc att gcg ttg gca aag 
Ala Glu Asp Ala Arg Ala Cys Ala Ala He Thr He Ala Leu Ala Lys 
265 270 275 

cgc cac age ttt gag ggc age ttt gtg gat ttc gtt cac age cgt ggt 
Arg His Ser Phe Glu Gly Ser Phe Val Asp Phe Val His Ser Arg Gly 
280 285 290 

ttc acc atg gga acc gtg gat aac gcc egg gtg tat ccg gtg ctg aag 
Phe Thr Met Gly Thr Val Asp Asn Ala Arg Val Tyr Pro Val Leu Lys 
295 300 305 

gat cgt tct gga get aac gtt gcg ttg cag cgt cga aac ttt ggt ttg 
Asp Arg Ser Gly Ala Asn Val Ala Leu Gin Arg Arg Asn Phe Gly Leu 
310 315 320 325 

gat gca ggc aag acc gaa gtc ccc gtg cag cca get gtt gat cca gcg 
Asp Ala Gly Lys Thr Glu Val Pro Val Gin Pro Ala Val Asp Pro Ala 
330 335 340 

tgg gaa acc ccg aag gcg gag cca aaa aag caa tct ggc cgc cgt gca 
Trp Glu Thr Pro Lys Ala Glu Pro Lys Lys Gin Ser Gly Arg Arg Ala 
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ccg tgg gac aag gtg get acc cct gag gtc att cca gat ccc aat ccc 
Pro Trp Asp Lys Val Ala Thr Pro Glu Val He Pro Asp Pro Asn Pro 
360 365 370 

gat get gat ccg teg age att etc tat ggc cag aat gtg acc ttg act 
Asp Ala Asp Pro Ser Ser He Leu Tyr Gly Gin Asn Val Thr Leu Thr 
375 380 385 

ggt gat ttc gag cca tat gaa aag ggt gcg ctg tgg cag egg ate get 
Gly Asp Phe Glu Pro Tyr Glu Lys Gly Ala Leu Trp Gin Arg He Ala 
390 395 400 405 

gat caa ggt gcg ctg ate ggt aag aac gtg act aag aag acc acc att 
Asp Gin Gly Ala Leu He Gly Lys Asn Val Thr Lys Lys Thr Thr He 
410 415 420 

ttg gtt get ggc ccg tgg gca acg att acc agt aag caa aaa cgt get 
Leu Val Ala Gly Pro Trp Ala Thr He Thr Ser Lys Gin Lys Arg Ala 
425 430 435 

gag gag ttg aaa gaa aaa gga cag gac ate cag ate tgg gat gaa aag 
Glu Glu Leu Lys Glu Lys Gly Gin Asp He Gin He Trp Asp Glu Lys 
440 445 450 

cag ctg ttt acg get ctg ggg tta gat gaa cag ccc ccg ttt 
Gin Leu Phe Thr Ala Leu Gly Leu Asp Glu Gin Pro Pro Phe 
455 460 465 

taaaagaatt ttctaaaact egg 



<210> 170 
<211> 467 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Val He Ala Ala Tyr Gly Ala Ser He Ser Leu Asp Asp Ser Thr Leu 
15 10 15 

Thr He Ser Tyr Ser Pro Leu Leu Ala Ala Leu Ser Lys Ser Ser Ala 
20 25 30 

Gin Ser Glu Ser Val Asp Leu Thr Gin Val Ser Gly Val Ser Val Gin 
35 40 45 

Asp Pro Thr Ala Phe Thr His Gly Phe Leu Asn Leu Glu Gly Val Asp 
50 55 60 

Lys Ser He Ala Phe Ala Pro Asn Ser Ser Ala Asp Leu Ala Ala Leu 
65 70 75 80 

Ala Ala Asp He Asp Ala Val Leu Lys Gly Glu Lys Pro Gin His Leu 
85 90 95 

Gly Gly Gly Ala Pro Val Val Pro Ser Ala Pro Ser Thr Val Ala Gly 
100 105 110 



Leu Asn Phe Val Gly Phe Asp Val Glu Thr Ala Asn Asp Asp Trp Gly 
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Ser lie Cys Gin lie Gly Leu Val Lys Tyr Val Asp Gly Val Glu Glu 
130 135 140 

Ser Ser Glu Ser Trp Leu Cys Thr Pro Pro Glu Ser Leu Asn Phe Phe 
145 150 155 160 

Asn Glu lie Asn lie Gly lie His Gly lie Thr Pro Glu Met Val Ala 
165 170 175 

Asp Gin Pro Arg Phe Ala Asp Leu Val Pro Lys Met Val Glu Phe Val 
180 185 190 

Gly Asp Leu Pro Leu Val Ala His Asn Ala Gin Phe Asp Phe Thr Ala 
195 200 205 

Leu Ser Arg Ala Cys Ala Ala Ser Gly He Asp Val Pro Glu Met He 
210 215 220 

Tyr Gly Cys Ser Leu Thr Leu Ala Arg Asn Glu Lys Leu Gin Val Glu 
225 230 235 240 

Asn His Lys Leu Pro Thr Val Ala Ser His Leu Gly Phe Glu Leu Lys 
245 250 255 

Asn His His Asp Ala Ala Glu Asp Ala Arg Ala Cys Ala Ala He Thr 
260 265 270 

He Ala Leu Ala Lys Arg His Ser Phe Glu Gly Ser Phe Val Asp Phe 
275 280 285 

Val His Ser Arg Gly Phe Thr Met Gly Thr Val Asp Asn Ala Arg Val 
290 295 300 

Tyr Pro Val Leu Lys Asp Arg Ser Gly Ala Asn Val Ala Leu Gin Arg 
305 310 315 320 

Arg Asn Phe Gly Leu Asp Ala Gly Lys Thr Glu Val Pro Val Gin Pro 
325 330 335 

Ala Val Asp Pro Ala Trp Glu Thr Pro Lys Ala Glu Pro Lys Lys Gin 
340 345 350 

Ser Gly Arg Arg Ala Pro Trp Asp Lys Val Ala Thr Pro Glu Val He 
355 360 365 

Pro Asp Pro Asn Pro Asp Ala Asp Pro Ser Ser He Leu Tyr Gly Gin 
370 375 380 

Asn Val Thr Leu Thr Gly Asp Phe Glu Pro Tyr Glu Lys Gly Ala Leu 
385 390 395 400 

Trp Gin Arg He Ala Asp Gin Gly Ala Leu He Gly Lys Asn Val Thr 
405 410 415 

Lys Lys Thr Thr He Leu Val Ala Gly Pro Trp Ala Thr He Thr Ser 
420 425 430 

Lys Gin Lys Arg Ala Glu Glu Leu Lys Glu Lys Gly Gin Asp He Gin 
435 440 445 



BGI-130CP 



-350- 



Ile Trp Asp Glu Lys Gin Leu Phe Thr Ala Leu Gly Leu Asp Glu Gin 
450 455 460 



Pro Pro Phe 
465 



<210> 171 
<211> 2787 
<212> DNA 

<213> Corynebacterium glutamicu: 

<220> 

<221> CDS 

<222> (101) . . (2764) 

<223> RXN00407 



<400> 171 

ttgtgtaaaa atccggaagg ctacaaaaag ctcagtcacc tgatcagtga cgcgaaaatg 60 

gcacgggaga aaaggggaag ttcgctatcc gccgctgcca atg gtt get gaa cat 115 

Met Val Ala Glu His 



get gca ggg gat tgg gtg gtc ctt gca ggt ttt cag tgg ttg gac aaa 
Ala Ala Gly Asp Trp Val Val Leu Ala Gly Phe Gin Trp Leu Asp Lys 
10 15 20 

ate gac tat gtg ate gat tgc ttt aaa ccg gaa aat att gtg ctg gaa 
He Asp Tyr Val He Asp Cys Phe Lys Pro Glu Asn He Val Leu Glu 
25 30 35 

ttc ggt tea acc atg aca ccg gaa gac gee gac cgc aat gaa tac etc 
Phe Gly Ser Thr Met Thr Pro Glu Asp Ala Asp Arg Asn Glu Tyr Leu 
40 45 50 

aga aga acg caa gee aaa ttc cag ctt cga ggc ate eta age acc aac 
Arg Arg Thr Gin Ala Lys Phe Gin Leu Arg Gly He Leu Ser Thr Asn 
55 60 65 

cca gaa tec get gee egg ggg age gtg egg ctt gee ggc gee aag cag 
Pro Glu Ser Ala Ala Arg Gly Ser Val Arg Leu Ala Gly Ala Lys Gin 
70 75 80 85 

gca eta gee cgc aag atg ccg ctt gee gac gee gaa age gag eta cat 
Ala Leu Ala Arg Lys Met Pro Leu Ala Asp Ala Glu Ser Glu Leu His 
90 95 100 

ccc atg ggc act acc tgg atg cgc age ggg gat aca ttg tta aaa gca 
Pro Met Gly Thr Thr Trp Met Arg Ser Gly Asp Thr Leu Leu Lys Ala 
105 HO 115 

cac cct gat tac gcg gat etc att gca acc acg gtg gaa tta get get 
His Pro Asp Tyr Ala Asp Leu He Ala Thr Thr Val Glu Leu Ala Ala 
120 125 130 

gaa tgt get ttc acc eta gat ttg gtg gec ccg aat ctg ccc aag tgg 
Glu Cys Ala Phe Thr Leu Asp Leu Val Ala Pro Asn Leu Pro Lys Trp 
135 140 145 
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gat acc cct ggt gaa cac acg gaa atg tec tgg ctt gcg cac ctg gtt 
Asp Thr Pro Gly Glu His Thr Glu Met Ser Trp Leu Ala His Leu Val 
150 155 160 165 

tec act egg att gat acc cgc tat gtg ggg cgc tec gca gac ate aaa 
Ser Thr Arg He Asp Thr Arg Tyr Val Gly Arg Ser Ala Asp He Lys 
170 175 180 

gca cga get gec aca caa att gac tat gaa tta ggc gtt att gaa aag 
Ala Arg Ala Ala Thr Gin He Asp Tyr Glu Leu Gly Val He Glu Lys 
185 190 195 

ctg ggt ttt cca ggc tat ttc etc gtc gtt aat gat ctg gtg gag ttt 
Leu Gly Phe Pro Gly Tyr Phe Leu Val Val Asn Asp Leu Val Glu Phe 
200 205 210 

tgt cgc gat tec aat att ttg tgc caa ggc aga ggt tec gcg gcg aac 
Cys Arg Asp Ser Asn He Leu Cys Gin Gly Arg Gly Ser Ala Ala Asn 
215 220 225 

teg gcg gtg tgc ttt gtc eta ggc ate acc aac gcg gag ccg ate tct 
Ser Ala Val Cys Phe Val Leu Gly He Thr Asn Ala Glu Pro He Ser 
230 235 240 245 

get gga ttg ttg ttt gaa egg ttt tta tct cct gac egg gat ggt cca 
Ala Gly Leu Leu Phe Glu Arg Phe Leu Ser Pro Asp Arg Asp Gly Pro 
250 255 260 

cca gat att gac att gat att gaa tec ggc agg cgc gaa gaa gta ate 
Pro Asp He Asp He Asp He Glu Ser Gly Arg Arg Glu Glu Val He 
265 270 275 

caa tac gtg tat gaa aaa tac gga agg gat aac gca get caa gta gee 
Gin Tyr Val Tyr Glu Lys Tyr Gly Arg Asp Asn Ala Ala Gin Val Ala 
280 285 290 

aat gtc att acc tac cga aca aaa ggc gcg atg cgt gat get gee cgt 
Asn Val He Thr Tyr Arg Thr Lys Gly Ala Met Arg Asp Ala Ala Arg 
295 300 305 

gca ctg ggt tac ccg caa ggt get gec gat gec tgg get aaa gga acc 
Ala Leu Gly Tyr Pro Gin Gly Ala Ala Asp Ala Trp Ala Lys Gly Thr 
310 315 320 325 

teg gaa cca ccc gat gat gtg ctg gaa tta get gcg caa ttt aaa ggg 
Ser Glu Pro Pro Asp Asp Val Leu Glu Leu Ala Ala Gin Phe Lys Gly 
330 335 340 

caa cca egg cat ttg ggt att cac tec ggt ggc atg gtc att tgc gat 
Gin Pro Arg His Leu Gly He His Ser Gly Gly Met Val He Cys Asp 
345 350 355 

cgc ccc ate gec gat gtg gtg cca gtg gaa tgg get egg atg gat aac 
Arg Pro He Ala Asp Val Val Pro Val Glu Trp Ala Arg Met Asp Asn 
360 365 370 

cgc teg gtt gtg caa tgg gat aaa gat gac tgt gec acg gca ggc ttg 
Arg Ser Val Val Gin Trp Asp Lys Asp Asp Cys Ala Thr Ala Gly Leu 
375 380 385 

gtc aaa ttc gac ctt ttg gga ttg ggc atg ttg gaa gec ate cat cac 
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Val Lys Phe Asp Leu Leu Gly Leu Gly Met Leu Glu Ala lie His His 
390 395 400 405 

atg ctg gat ctg gtg gca gaa cac cga ggt aaa aag ate aat ttg tgg : 
Met Leu Asp Leu Val Ala Glu His Arg Gly Lys Lys He Asn Leu Trp 
410 415 420 

gaa eta gat ctg gcg gaa ccg gag gtc tat gac atg ttg tgc aag gca 
Glu Leu Asp Leu Ala Glu Pro Glu Val Tyr Asp Met Leu Cys Lys Ala 
425 430 435 

qat gec gtg ggt gtg ttc cag gtg gaa tea cgt gcg cag tta tec acg 
Asp Ala Val Gly Val Phe Gin Val Glu Ser Arg Ala Gin Leu Ser Thr 
440 445 450 

ctg cct cga etc aag ccc cgc acc ttc ttt gac ctg gtc gtg gag gta 
Leu Pro Arg Leu Lys Pro Arg Thr Phe Phe Asp Leu Val Val Glu Val 
455 460 465 

get ctg att cgt cca ggt ccc ate caa ggc gga teg gtg cac ccg tat 
Ala Leu He Arg Pro Gly Pro He Gin Gly Gly Ser Val His Pro Tyr 
470 475 480 485 

ttg egg cgc cgt get ggt gaa gag gee ate act tat gac cac ccc gtg 
Leu Arg Arg Arg Ala Gly Glu Glu Ala lie Thr Tyr Asp His Pro Val 
490 495 500 

ttg gaa aag tct ttg ggt aaa acc tta gga ate cca ctg ttt cag gaa 
Leu Glu Lys Ser Leu Gly Lys Thr Leu Gly He Pro Leu Phe Gin Glu 
505 510 515 

cag etc atg cag gta get gtt gat get gca ggt ttt agt ggt ggg gaa 
Gin Leu Met Gin Val Ala Val Asp Ala Ala Gly Phe Ser Gly Gly Glu 
520 525 530 

gcg gat tec ttg cgc aga gcg atg ggg teg aaa cgc tea cct gaa cgc 
Ala Asp Ser Leu Arg Arg Ala Met Gly Ser Lys Arg Ser Pro Glu Arg 
535 540 . 545 

atg get gcg ttg cgc teg egg ttt ttc caa ggg ctg aaa gat acc aat 
Met Ala Ala Leu Arg Ser Arg Phe Phe Gin Gly Leu Lys Asp Thr Asn 
550 555 560 565 

ggg att gtg ggg gag acc gec gag aaa ctg tgg aac aaa att gtg gee 
Glv He Val Gly Glu Thr Ala Glu Lys Leu Trp Asn Lys He Val Ala 
570 575 580 

ttt get gec tac ggt ttt ccg gaa teg cat teg cag teg ttt gcg tec 
Phe Ala Ala Tyr Gly Phe Pro Glu Ser His Ser Gin Ser Phe Ala Ser 
585 590 595 

ttg gtg tat ttc tec gcg tgg ttt aaa tac cac tac ccg get gaa ttc 
Leu Val Tyr Phe Ser Ala Trp Phe Lys Tyr His Tyr Pro Ala Glu Phe 
600 605 610 

tgc gtg gga tta ttg egg gca caa ccc atg ggt ttc tat tea cca cag 
Cys Val Gly Leu Leu Arg Ala Gin Pro Met Gly Phe Tyr Ser Pro Gin 
615 620 625 

tct ttg ate agt gat gec aga cgc cac ggc gtg agt ate ctg ccg ate 
Ser Leu He Ser Asp Ala Arg Arg His Gly Val Ser He Leu Pro He 



BGI-130CP 



-353- 



acg gtc aat gat tec ggt gtg gag gec gat get ccg aat ggt gcg att 
Thr Val Asn Asp Ser Gly Val Glu Ala Asp Ala Pro Asn Gly Ala lie 
650 655 660 

cga ttg ggg etc aac ctg gtg aaa ggc ctt ggc cac gat gee gcg caa 
Arg Leu Gly Leu Asn Leu Val Lys Gly Leu Gly His Asp Ala Ala Gin 
665 670 675 

aga ata gag gac aac gec ccg ttt gat tec att ccg gat tta teg cgc 
Arg He Glu Asp Asn Ala Pro Phe Asp Ser He Pro Asp Leu Ser Arg 
680 685 690 

egg get gat ctt aat gtt get caa gtt gag gca ttg gcg cga gcg gga 
Arg Ala Asp Leu Asn Val Ala Gin Val Glu Ala Leu Ala Arg Ala Gly 
695 700 705 

gcg gtg gac tgc ttg ggg gtc gga cgt cga caa gca tta tgg caa gcg 
Ala Val Asp Cys Leu Gly Val Gly Arg Arg Gin Ala Leu Trp Gin Ala 
710 715 720 725 

ggc gtc gca gcg acc gaa aaa cct gga atg ctg cct ggc ctt teg gtg 
Gly Val Ala Ala Thr Glu Lys Pro Gly Met Leu Pro Gly Leu Ser Val 
730 735 740 

att gaa get ccg gcg ttg ccg ggg atg age gec ttt gag ctg atg gcg 
He Glu Ala Pro Ala Leu Pro Gly Met Ser Ala Phe Glu Leu Met Ala 
745 750 755 

acc aat att tec gec acg gga gtc acc gcg gat tat cag ccg atg gcg 
Thr Asn He Ser Ala Thr Gly Val Thr Ala Asp Tyr Gin Pro Met Ala 
760 765 770 

ttg att egg gag egg atg gag gag ctg ggg ate gtg ccg gcg gat egg 
Leu He Arg Glu Arg Met Glu Glu Leu Gly He Val Pro Ala Asp Arg 
775 780 785 

eta ttg gag gtg gaa gat ggc acg egg ctg egg ate get ggc att gtc 
Leu Leu Glu Val Glu Asp Gly Thr Arg Leu Arg He Ala Gly He Val 
790 795 800 805 

acg cac egg cag cgc ccg caa act gcg teg ggg ctg aca ttt tta ggg 
Thr His Arg Gin Arg Pro Gin Thr Ala Ser Gly Leu Thr Phe Leu Gly 
810 815 820 

atg gag gat gag acc ggg ctg atg aat gtg atg gtg tec gtt ggg ttg 
Met Glu Asp Glu Thr Gly Leu Met Asn Val Met Val Ser Val Gly Leu 
825 830 835 

tgg cag egg cag cgc gtg ctg gee aga aat gec aag gcg ttg att att 
Trp Gin Arg Gin Arg Val Leu Ala Arg Asn Ala Lys Ala Leu He He 
840 845 850 

cga ggg att gtg cag aat gcg caa ggg gtg gcg aca gtt gtc get gac 
Arg Gly He Val Gin Asn Ala Gin Gly Val Ala Thr Val Val Ala Asp 
855 860 865 

egg ttg gaa ccg ttg gac atg ggg gag ttt etc age cgt ggc tea cga 
Arg Leu Glu Pro Leu Asp Met Gly Glu Phe Leu Ser Arg Gly Ser Arg 
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gat ttt cga taatttggca aagtggacat tat 
Asp Phe Arg 



<210> 172 
<211> 888 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Met Val Ala Glu His Ala Ala Gly Asp Trp Val Val Leu Ala Gly Phe 
15 10 15 

Gin Trp Leu Asp Lys He Asp Tyr Val He Asp Cys Phe Lys Pro Glu 
20 25 30 

Asn He Val Leu Glu Phe Gly Ser Thr Met Thr Pro Glu Asp Ala Asp 
35 40 45 

Arg Asn Glu Tyr Leu Arg Arg Thr Gin Ala Lys Phe Gin Leu Arg Gly 
50 55 60 

He Leu Ser Thr Asn Pro Glu Ser Ala Ala Arg Gly Ser Val Arg Leu 
65 70 75 80 

Ala Gly Ala Lys Gin Ala Leu Ala Arg Lys Met Pro Leu Ala Asp Ala 
85 90 95 

Glu Ser Glu Leu His Pro Met Gly Thr Thr Trp Met Arg Ser Gly Asp 
100 105 HO 

Thr Leu Leu Lys Ala His Pro Asp Tyr Ala Asp Leu He Ala Thr Thr 
115 120 125 

Val Glu Leu Ala Ala Glu Cys Ala Phe Thr Leu Asp Leu Val Ala Pro 
130 135 140 

Asn Leu Pro Lys Trp Asp Thr Pro Gly Glu His Thr Glu Met Ser Trp 
145 150 155 160 

Leu Ala His Leu Val Ser Thr Arg He Asp Thr Arg Tyr Val Gly Arg 
165 170 175 

Ser Ala Asp He Lys Ala Arg Ala Ala Thr Gin He Asp Tyr Glu Leu 
180 185 190 

Gly Val He Glu Lys Leu Gly Phe Pro Gly Tyr Phe Leu Val Val Asn 
195 200 205 

ASP Leu Val Glu Phe Cys Arg Asp Ser Asn He Leu Cys Gin Gly Arg 
210 215 220 

Gly Ser Ala Ala Asn Ser Ala Val Cys Phe Val Leu Gly He Thr Asn 
225 230 235 240 

Ala Glu Pro He Ser Ala Gly Leu Leu Phe Glu Arg Phe Leu Ser Pro 
245 250 255 

Asp Arg Asp Gly Pro Pro Asp He Asp He Asp lie Glu Ser Gly Arg 
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Arg Glu Glu Val He Gin Tyr Val Tyr Glu Lys Tyr Gly Arg Asp Asn 
275 280 285 

Ala Ala Gin Val Ala Asn Val He Thr Tyr Arg Thr Lys Gly Ala Met 
290 295 300 

Arg Asp Ala Ala Arg Ala Leu Gly Tyr Pro Gin Gly Ala Ala Asp Ala 
305 310 315 320 

Trp Ala Lys Gly Thr Ser Glu Pro Pro Asp Asp Val Leu Glu Leu Ala 
325 330 335 

Ala Gin Phe Lys Gly Gin Pro Arg His Leu Gly He His Ser Gly Gly 
340 345 350 

Met Val He Cys Asp Arg Pro He Ala Asp Val Val Pro Val Glu Trp 
355 360 365 

Ala Arg Met Asp Asn Arg Ser Val Val Gin Trp Asp Lys Asp Asp Cys 
370 375 380 

Ala Thr Ala Gly Leu Val Lys Phe Asp Leu Leu Gly Leu Gly Met Leu 
385 390 395 400 

Glu Ala He His His Met Leu Asp Leu Val Ala Glu His Arg Gly Lys 
405 410 415 

Lys He Asn Leu Trp Glu Leu Asp Leu Ala Glu Pro Glu Val Tyr Asp 
420 425 430 

Met Leu Cys Lys Ala Asp Ala Val Gly Val Phe Gin Val Glu Ser Arg 
435 440 445 

Ala Gin Leu Ser Thr Leu Pro Arg Leu Lys Pro Arg Thr Phe Phe Asp 
450 455 460 

Leu Val Val Glu Val Ala Leu He Arg Pro Gly Pro He Gin Gly Gly 
465 470 475 480 

Ser Val His Pro Tyr Leu Arg Arg Arg Ala Gly Glu Glu Ala He Thr 
485 490 495 

Tyr Asp His Pro Val Leu Glu Lys Ser Leu Gly Lys Thr Leu Gly He 
500 505 510 

Pro Leu Phe Gin Glu Gin Leu Met Gin Val Ala Val Asp Ala Ala Gly 
515 520 525 

Phe Ser Gly Gly Glu Ala Asp Ser Leu Arg Arg Ala Met Gly Ser Lys 
530 535 540 

Arg Ser Pro Glu Arg Met Ala Ala Leu Arg Ser Arg Phe Phe Gin Gly 
545 550 555 560 

Leu Lys Asp Thr Asn Gly He Val Gly Glu Thr Ala Glu Lys Leu Trp 
565 570 575 

Asn Lys He Val Ala Phe Ala Ala Tyr Gly Phe Pro Glu Ser His Ser 
580 585 590 
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Gln Ser Phe Ala Ser Leu Val Tyr Phe Ser Ala Trp Phe Lys Tyr His 
595 600 605 

Tyr Pro Ala Glu Phe Cys Val Gly Leu Leu Arg Ala Gin Pro Met Gly 
610 615 620 

Phe Tyr Ser Pro Gin Ser Leu He Ser Asp Ala Arg Arg His Gly Val 
625 630 635 640 

Ser He Leu Pro He Thr Val Asn Asp Ser Gly Val Glu Ala Asp Ala 
645 650 655 

Pro Asn Gly Ala He Arg Leu Gly Leu Asn Leu Val Lys Gly Leu Gly 
660 665 670 

His Asp Ala Ala Gin Arg He Glu Asp Asn Ala Pro Phe Asp Ser He 
675 680 685 

Pro Asp Leu Ser Arg Arg Ala Asp Leu Asn Val Ala Gin Val Glu Ala 
690 695 700 

Leu Ala Arg Ala Gly Ala Val Asp Cys Leu Gly Val Gly Arg Arg Gin 
705 710 715 720 

Ala Leu Trp Gin Ala Gly Val Ala Ala Thr Glu Lys Pro Gly Met Leu 
725 730 735 

Pro Gly Leu Ser Val He Glu Ala Pro Ala Leu Pro Gly Met Ser Ala 
740 745 750 

Phe Glu Leu Met Ala Thr Asn He Ser Ala Thr Gly Val Thr Ala Asp 
755 760 765 

Tyr Gin Pro Met Ala Leu He Arg Glu Arg Met Glu Glu Leu Gly He 
770 775 780 

Val Pro Ala Asp Arg Leu Leu Glu Val Glu Asp Gly Thr Arg Leu Arg 
785 790 795 800 

He Ala Gly He Val Thr His Arg Gin Arg Pro Gin Thr Ala Ser Gly 
805 810 815 

Leu Thr Phe Leu Gly Met Glu Asp Glu Thr Gly Leu Met Asn Val Met 
820 825 830 

Val Ser Val Gly Leu Trp Gin Arg Gin Arg Val Leu Ala Arg Asn Ala 
835 840 845 

Lys Ala Leu He He Arg Gly He Val Gin Asn Ala Gin Gly Val Ala 
850 855 860 

Thr Val Val Ala Asp Arg Leu Glu Pro Leu Asp Met Gly Glu Phe Leu 
865 870 875 880 

Ser Arg Gly Ser Arg Asp Phe Arg 



<210> 173 
<211> 599 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . - (576) 
<223> FRXA00407 

<400> 173 

ctt aat gtt get caa gtt gag gca ttg gcg cga gcg gga gcg gtg gac 
Leu Asn Val Ala Gin Val Glu Ala Leu Ala Arg Ala Gly Ala Val Asp 
1 5 10 15 

tgc ttg ggg gtc gga cgt cga caa gca tta tgg caa gcg ggc gtc gca 
Cvs Leu Gly Val Gly Arg Arg Gin Ala Leu Trp Gin Ala Gly Val Ala 
20 25 30 

gcg acc gaa aaa cct gga atg ctg cct ggc ctt teg gtg att gaa get 
Ala Thr Glu Lys Pro Gly Met Leu Pro Gly Leu Ser Val He Glu Ala 
35 40 45 

ccg gcg ttg ccg ggg atg age gee ttt gag ctg atg gcg acc aat att 
Pro Ala Leu Pro Gly Met Ser Ala Phe Glu Leu Met Ala Thr Asn He 
50 55 60 

tec gec acg gga gtc acc gcg gat tat cag ccg atg gcg ttg att egg 
Ser Ala Thr Gly Val Thr Ala Asp Tyr Gin Pro Met Ala Leu He Arg 
65 70 75 80 

gag egg atg gag gag ctg ggg ate gtg ccg gcg gat egg eta ttg gag 
Glu Arg Met Glu Glu Leu Gly He Val Pro Ala Asp Arg Leu Leu Glu 
85 90 95 

gtg gaa gat ggc acg egg ctg egg ate get ggc att gtc acg cac egg 
Val Glu Asp Gly Thr Arg Leu Arg He Ala Gly He Val Thr His Arg 
100 105 HO 

cag cgc ccg caa act gcg teg ggg ctg aca ttt tta ggg atg gag gat 
Gin Arg Pro Gin Thr Ala Ser Gly Leu Thr Phe Leu Gly Met Glu Asp 
115 120 125 

gag acc ggg ctg atg aat gtg atg gtg tec gtt ggg ttg tgg cag egg 
Glu Thr Gly Leu Met Asn Val Met Val Ser Val Gly Leu Trp Gin Arg 
130 135 140 

cag cgc gtg ctg gec aga aat gee aag gcg ttg att att cga ggg att 
Gin Arg Val Leu Ala Arg Asn Ala Lys Ala Leu He He Arg Gly He 
145 150 155 160 

gtg cag aat gcg caa ggg gtg gcg aca gtt gtc get gac egg ttg gaa 
Val Gin Asn Ala Gin Gly Val Ala Thr Val Val Ala Asp Arg Leu Glu 
165 170 175 

ccg ttg gac atg ggg gag ttt etc age cgt ggc tea cga gat ttt cga 
Pro Leu Asp Met Gly Glu Phe Leu Ser Arg Gly Ser Arg Asp Phe Arg 
180 185 190 

taatttggca aagtggacat tat 



<210> 174 
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<211> 192 
<212> PRT 

<213> Corynebacterium glutamicum 

Le^As^Val Ala Gin Val Glu Ala Leu Ala Arg Ala Gly Ala Val Asp 
15 10 15 

Cys Leu Gly Val Gly Arg Arg Gin Ala Leu Trp Gin Ala Gly Val Ala 
20 25 30 

Ala Thr Glu Lys Pro Gly Met Leu Pro Gly Leu Ser Val lie Glu Ala 
35 40 45 

Pro Ala Leu Pro Gly Met Ser Ala Phe Glu Leu Met Ala Thr Asn lie 
50 55 60 

Ser Ala Thr Gly Val Thr Ala Asp Tyr Gin Pro Met Ala Leu He Arg 
65 70 75 80 

Glu Arg Met Glu Glu Leu Gly He Val Pro Ala Asp Arg Leu Leu Glu 
85 90 95 

Val Glu Asp Gly Thr Arg Leu Arg lie Ala Gly He Val Thr His Arg 
100 105 110 

Gin Arg Pro Gin Thr Ala Ser Gly Leu Thr Phe Leu Gly Met Glu Asp 
115 120 I 25 

Glu Thr Gly Leu Met Asn Val Met Val Ser Val Gly Leu Trp Gin Arg 
130 135 140 

Gin Arg Val Leu Ala Arg Asn Ala Lys Ala Leu He He Arg Gly He 
145 150 155 lbu 

Val Gin Asn Ala Gin Gly Val Ala Thr Val Val Ala Asp Arg Leu Glu 
165 170 175 

Pro Leu Asp Met Gly Glu Phe Leu Ser Arg Gly Ser Arg Asp Phe Arg 
180 185 190 



<210> 175 
<211> 2062 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2062) 
<223> FRXA00415 



tgtgtaaaaa tccggaaggc tacaaaaagc tcagtcacct gatcagtgac gcga, 

atg gtt get ga, 
Met Val Ala Gl' 



caeggggaga aaaggggaag ttcgctatcc gccgctgcca atg gtt get gaa cat 115 

Met Val Ala Glu his 
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gct gca ggg gat tgg gtg gtc ctt gca ggt ttt cag tgg ttg gac aaa 163 
La Ala Gly Asp Trp Val Val Leu Ala Gly Phe Gin Trp Leu Asp Lys 
10 15 20 

ate gac tat gtg ate gat tgc ttt aaa ccg gaa aat att gtg ctg gaa 211 
He Asp Tyr Val He Asp Cys Phe Lys Pro Glu Asn He Val Leu Glu 
25 30 35 

ttc ggt tea acc atg aca ccg gaa gac gec gac cgc aat gaa tac etc 259 
Phe Gly Ser Thr Met Thr Pro Glu Asp Ala Asp Arg Asn Glu Tyr Leu 
40 45 50 

aga aga acg caa gec aaa ttc cag ctt cga ggc ate eta age acc aac 307 
Arg Arg Thr Gin Ala Lys Phe Gin Leu Arg Gly He Leu Ser Thr Asn 
55 60 65 

cca gaa tec get gec egg ggg age gtg egg ett gec ggc gec aag cag 355 
Pro Glu Ser Ala Ala Arg Gly Ser Val Arg Leu Ala Gly Ala Lys Gin 
70 75 80 85 

gca eta gee cgc aag atg ccg ctt gec gac gec gaa age gag eta cat 403 
Ala Leu Ala Arg Lys Met Pro Leu Ala Asp Ala Glu Ser Glu Leu His 
on 95 100 



90 95 

ccc atg ggc act acc tgg atg cgc age ggg gat aca ttg tta aaa gca 
Pro Met Gly Thr Thr Trp Met Arg Ser Gly Asp Thr Leu Leu Lys Ala 
105 11° 115 

cac cct gat tac gcg gat etc att gca ace acg gtg gaa tta get get 
His Pro Asp Tyr Ala Asp Leu lie Ala Thr Thr Val Glu Leu Ala Ala 
120 125 13° 

gaa tgt get ttc acc eta gat ttg gtg gee ccg aat ctg ccc aag tgg 
Glu Cys Ala Phe Thr Leu Asp Leu Val Ala Pro Asn Leu Pro Lys Trp 
135 140 145 

gat acc cct ggt gaa cac acg gaa atg tec tgg ctt gcg cac ctg gtt 
Asp Thr Pro Gly Glu His Thr Glu Met Ser Trp Leu Ala His Leu Val 
15 0 155 160 165 

tec act egg att gat acc cgc tat gtg ggg cgc tec gca gac ate aaa 
Ser Thr Arg He Asp Thr Arg Tyr Val Gly Arg Ser Ala Asp He Lys 
170 175 180 

gca cga get gec aca caa att gac tat gaa tta ggc gtt att gaa aag 
Ala Arg Ala Ala Thr Gin He Asp Tyr Glu Leu Gly Val He Glu Lys 
185 190 195 

ctg ggt ttt cca ggc tat ttc etc gtc gtt aat gat ctg gtg gag ttt 
Leu Gly Phe Pro Gly Tyr Phe Leu Val Val Asn Asp Leu Val Glu Phe 
200 205 210 

tgt cgc gat tec aat att ttg tgc caa ggc aga ggt tec gcg gcg aac 
Cys Arg Asp Ser Asn He Leu Cys Gin Gly Arg Gly Ser Ala Ala Asn 
215 220 225 

teg gcg gtg tgc ttt gtc eta ggc ate acc aac gcg gag ccg ate tct 
Ser Ala Val Cys Phe Val Leu Gly He Thr Asn Ala Glu Pro He Ser 



451 



499 



547 
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gct gga ttg ttg ttt gaa egg 



ttt tta tct cct gac egg gat ggt cca 



Ala Gly Leu Leu Phe Glu Arg Phe Leu Ser Pro Asp Arg Asp Gly Pro 
250 255 260 

cca gat att gac att gat att gaa tec ggc agg cgc gaa gaa gta ate ! 
Pro Asp He Asp He Asp He Glu Ser Gly Arg Arg Glu Glu Val He 
265 270 275 

caa tac gtg tat gaa aaa tac gga agg gat aac gca get caa gta gec ! 
Gin Tyr Val Tyr Glu Lys Tyr Gly Arg Asp Asn Ala Ala Gin Val Ala 
280 285 290 

aat gtc att acc tac cga aca aaa ggc gcg atg cgt gat get gec cgt 
Asn Val He Thr Tyr Arg Thr Lys Gly Ala Met Arg Asp Ala Ala Arg 
295 300 305 

gca ctg ggt tac ccg caa ggt get gec gat gec tgg get aaa gga acc 
Ala Leu Gly Tyr Pro Gin Gly Ala Ala Asp Ala Trp Ala Lys Gly Thr 
310 315 320 325 

teg gaa cca ccc gat gat gtg ctg gaa tta get gcg caa ttt aaa ggg 
Ser Glu Pro Pro Asp Asp Val Leu Glu Leu Ala Ala Gin Phe Lys Gly 
330 335 340 

caa cca egg cat ttg ggt att cac tec ggt ggc atg gtc att tgc gat 
Gin Pro Arg His Leu Gly He His Ser Gly Gly Met Val He Cys Asp 
345 350 355 

cgc ccc ate gec gat gtg gtg cca gtg gaa tgg get egg atg gat aac 
Arcr Pro He Ala Asp Val Val Pro Val Glu Trp Ala Arg Met Asp Asn 
360 365 370 

cgc teg gtt gtg caa tgg gat aaa gat gac tgt gec acg gca ggc ttg 
Arg Ser Val Val Gin Trp Asp Lys Asp Asp Cys Ala Thr Ala Gly Leu 
375 380 385 

gtc aaa ttc gac ctt ttg gga ttg ggc atg ttg gaa gee ate cat cac 
Val Lys Phe Asp Leu Leu Gly Leu Gly Met Leu Glu Ala He His His 
390 395 400 405 

atg ctg gat ctg gtg gca gaa cac cga ggt aaa aag ate aat ttg tgg 
Met Leu Asp Leu Val Ala Glu His Arg Gly Lys Lys He Asn Leu Trp 
410 415 420 

gaa eta gat ctg gcg gaa ccg gag gtc tat gac atg ttg tgc aag gca 
Glu Leu Asp Leu Ala Glu Pro Glu Val Tyr Asp Met Leu Cys Lys Ala 
425 430 435 

gat gee gtg ggt gtg ttc cag gtg gaa tea cgt gcg cag tta tec acg 
Asp Ala Val Gly Val Phe Gin Val Glu Ser Arg Ala Gin Leu Ser Thr 
440 445 450 

ctg cct cga etc aag ccc cgc acc ttc ttt gac ctg gtc gtg gag gta 
Leu Pro Arg Leu Lys Pro Arg Thr Phe Phe Asp Leu Val Val Glu Val 
455 460 465 

get ctg att cgt cca ggt ccc ate caa ggc gga teg gtg cac ccg tat 
Ala Leu He Arg Pro Gly Pro He Gin Gly Gly Ser Val His Pro Tyr 
470 475 480 485 



ttg egg cgc c< 



:gt get ggt gaa gag gec ate act tat gac cac ccc gtg 
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Leu Arg Arg Arg Ala Gly Glu Glu Ala He Thr Tyr Asp His Pro Val 
490 495 500 

ttg gaa aag tct ttg ggt aaa acc tta gga ate cca ctg ttt cag gaa 
Leu Glu Lys Ser Leu Gly Lys Thr Leu Gly He Pro Leu Phe Gin Glu 
505 510 515 

cag etc atg cag gta get gtt gat get gca ggt ttt agt ggt ggg gaa 
Gin Leu Met Gin Val Ala Val Asp Ala Ala Gly Phe Ser Gly Gly Glu 
520 525 530 

gcg gat tec ttg cgc aga gcg atg ggg teg aaa cgc tea cct gaa cgc 
Ala Asp Ser Leu Arg Arg Ala Met Gly Ser Lys Arg Ser Pro Glu Arg 
535 540 545 

atg get gcg ttg cgc teg egg ttt ttc caa ggg ctg aaa gat acc aat 
Met Ala Ala Leu Arg Ser Arg Phe Phe Gin Gly Leu Lys Asp Thr Asn 
550 555 560 565 

ggg att gtg ggg gag acc gec gag aaa ctg tgg aac aaa att gtg gec 
Glv He Val Gly Glu Thr Ala Glu Lys Leu Trp Asn Lys He Val Ala 
570 575 580 

ttt get gec tac ggt ttt ccg gaa teg cat teg cag teg ttt gcg tec 
Phe Ala Ala Tyr Gly Phe Pro Glu Ser His Ser Gin Ser Phe Ala Ser 
585 590 595 

ttg gtg tat ttc tec gcg tgg ttt aaa tac cac tac ccg get gaa ttc 
Leu Val Tyr Phe Ser Ala Trp Phe Lys Tyr His Tyr Pro Ala Glu Phe 
600 605 610 

tgc gtg gga tta ttg egg gca caa ccc atg ggt ttc tat tea cca cag 
Cys Val Gly Leu Leu Arg Ala Gin Pro Met Gly Phe Tyr Ser Pro Gin 
615 620 625 

tct ttg ate agt gat gee aga cgc cac ggc gtg agt ate ctg ccg ate 
Ser Leu He Ser Asp Ala Arg Arg His Gly Val Ser He Leu Pro He 
630 635 640 645 

acg gtc aat gat tec ggt gtg gag gee 
Thr Val Asn Asp Ser Gly Val Glu Ala 
650 



<210> 176 
<211> 654 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 176 

Met Val Ala Glu His Ala Ala Gly 
1 5 

Gin Trp Leu Asp Lys He Asp Tyr 
20 

Asn He Val Leu Glu Phe Gly Ser 
35 40 

Arg Asn Glu Tyr Leu Arg Arg Thr 
50 55 



Asp Trp Val Val Leu Ala Gly Phe 
10 15 

Val He Asp Cys Phe Lys Pro Glu 
25 30 

Thr Met Thr Pro Glu Asp Ala Asp 
45 

Gin Ala Lys Phe Gin Leu Arg Gly 
60 
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Ile Leu Ser Thr Asn Pro Glu Ser Ala Ala Arg Gly Ser Val Arg Leu 
65 70 75 80 

Ala Gly Ala Lys Gin Ala Leu Ala Arg Lys Met Pro Leu Ala Asp Ala 
85 90 95 

Glu Ser Glu Leu His Pro Met Gly Thr Thr Trp Met Arg Ser Gly Asp 
100 105 HO 

Thr Leu Leu Lys Ala His Pro Asp Tyr Ala Asp Leu He Ala Thr Thr 
115 120 125 

Val Glu Leu Ala Ala Glu Cys Ala Phe Thr Leu Asp Leu Val Ala Pro 
130 135 140 

Asn Leu Pro Lys Trp Asp Thr Pro Gly Glu His Thr Glu Met Ser Trp 
145 150 155 160 

Leu Ala His Leu Val Ser Thr Arg He Asp Thr Arg Tyr Val Gly Arg 
165 170 175 

Ser Ala Asp He Lys Ala Arg Ala Ala Thr Gin He Asp Tyr Glu Leu 
180 185 190 

Gly Val He Glu Lys Leu Gly Phe Pro Gly Tyr Phe Leu Val Val Asn 
195 200 205 

Asp Leu Val Glu Phe Cys Arg Asp Ser Asn He Leu Cys Gin Gly Arg 
210 215 220 

Gly Ser Ala Ala Asn Ser Ala Val Cys Phe Val Leu Gly He Thr Asn 
225 230 235 240 

Ala Glu Pro He Ser Ala Gly Leu Leu Phe Glu Arg Phe Leu Ser Pro 
245 250 255 

Asp Arg Asp Gly Pro Pro Asp He Asp He Asp He Glu Ser Gly Arg 
260 265 270 

Arg Glu Glu Val He Gin Tyr Val Tyr Glu Lys Tyr Gly Arg Asp Asn 
275 280 285 

Ala Ala Gin Val Ala Asn Val He Thr Tyr Arg Thr Lys Gly Ala Met 
290 295 300 

Arg Asp Ala Ala Arg Ala Leu Gly Tyr Pro Gin Gly Ala Ala Asp Ala 
305 310 315 320 

Trp Ala Lys Gly Thr Ser Glu Pro Pro Asp Asp Val Leu Glu Leu Ala 
325 330 335 

Ala Gin Phe Lys Gly Gin Pro Arg His Leu Gly He His Ser Gly Gly 
340 345 350 

Met Val He Cys Asp Arg Pro He Ala Asp Val Val Pro Val Glu Trp 
355 360 365 

Ala Arg Met Asp Asn Arg Ser Val Val Gin Trp Asp Lys Asp Asp Cys 
370 375 380 
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Ala Thr Ala Gly Leu Val Lys Phe Asp Leu Leu Gly Leu Gly Met Leu 
385 



390 395 400 



Glu Ala lie His His Met Leu Asp Leu 



Val Ala Glu His Arg Gly Lys 



410 415 

Lys lie Asn Leu Trp Glu Leu Asp Leu Ala Glu Pro Glu Val Tyr Asp 
420 425 430 

Met Leu Cys Lys Ala Asp Ala Val Gly Val Phe Gin Val Glu Ser Arg 
435 440 445 

Ala Gin Leu Ser Thr Leu Pro Arg Leu Lys Pro Arg Thr Phe Phe Asp 
450 455 460 

Leu Val Val Glu Val Ala Leu lie Arg Pro Gly Pro He Gin Gly Gly 
465 470 475 480 

Ser Val His Pro Tyr Leu Arg Arg Arg Ala Gly Glu Glu Ala lie Thr 



485 



490 



Tyr Asp His Pro Val Leu Glu Lys Ser Leu Gly Lys Thr Leu Gly He 
500 505 510 

Pro Leu Phe Gin Glu Gin Leu Met Gin Val Ala Val Asp Ala Ala Gly 
515 520 525 

Phe Ser Gly Gly Glu Ala Asp Ser Leu Arg Arg Ala Met Gly Ser Lys 
530 535 540 

Arg Ser Pro Glu Arg Met Ala Ala Leu Arg Ser Arg Phe Phe Gin Gly 
545 550 555 5bU 

Leu Lys Asp Thr Asn Gly He Val Gly Glu Thr Ala Glu Lys Leu Trp 
565 570 575 

Asn Lys He Val Ala Phe Ala Ala Tyr Gly Phe Pro Glu Ser His Ser 
580 585 590 

Gin Ser Phe Ala Ser Leu Val Tyr Phe Ser Ala Trp Phe Lys Tyr His 
595 600 605 

Tyr Pro Ala Glu Phe Cys Val Gly Leu Leu Arg Ala Gin Pro Met Gly 
y 620 



615 



Phe Tyr Ser Pro Gin Ser Leu He Ser Asp Ala Arg Arg His Gly Val 

rnn 6 3 5 640 

625 630 bJ!3 

Ser He Leu Pro He Thr Val Asn Asp Ser Gly Val Glu Ala 
645 650 



<210> 177 
<211> 477 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> RXN00414 
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attatcgtgg tccaaattgg aaagaatcct ctcaggtaaa aaggtcgaat ctctgcgtcc 60 
ggtgctgcat gagccggatg cgcaggcgcc ttcatctgcc atg cag ggg gaa gcg 115 



teg gtt cct ttt gec gag ctg cat gec acc age agt tat aac ttt etc 
Ser Val Pro Phe Ala Glu Leu His Ala Thr Ser Ser Tyr Asn Phe Leu 
10 15 20 

act ggc gca teg gat ccg tct gat gtg gtt gtg cag gec aaa aag tta 
Thr Gly Ala Ser Asp Pro Ser Asp Val Val Val Gin Ala Lys Lys Leu 
25 30 35 

gga ctt get get eta tea gtc atg gat agg gat ggt ttt tat ggt gca 
Gly Leu Ala Ala Leu Ser Val Met Asp Arg Asp Gly Phe Tyr Gly Ala 
40 45 50 

gtg aga ttt gcg gaa get gec gcg gaa get gga atg cat acc gtt tat 
Val Arg Phe Ala Glu Ala Ala Ala Glu Ala Gly Met Hxs Thr Val Tyr 
55 60 65 

ggt gcg gag ctg agt ctg caa gaa ggc gtg ttg aca gtc ttg tgt aaa 
Gly All Glu Leu Ser Leu Gin Glu Gly Val Leu Thr Val Leu Cys Lys 
70 75 80 85 

aat ccg gaa ggc tac aaa aag etc agt cac ctg ate agt gac gcg aaa 
Asn Pro Glu Gly Tyr Lys Lys Leu Ser His Leu lie Ser Asp Ala Lys 
90 95 100 

atg gca egg gag aaa agg gga agt teg eta tec gec get gec aat ggt 
Met Ala Arg Glu Lys Arg Gly Ser Ser Leu Ser Ala Ala Ala Asn Gly 
105 HO 115 

tgc tgaacatget gcaggggatt ggg 
Cys 



<210> 178 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Gln 7 Gly Glu Ala Ser Val Pro Phe Ala Glu Leu His Ala Thr Ser 
15 10 15 

Ser Tyr Asn Phe Leu Thr Gly Ala Ser Asp Pro Ser Asp Val Val Val 
20 25 30 

Gin Ala Lys Lys Leu Gly Leu Ala Ala Leu Ser Val Met Asp Arg Asp 
35 40 45 

Gly Phe Tyr Gly Ala Val Arg Phe Ala Glu Ala Ala Ala Glu Ala Gly 
50 55 SO 

Met His Thr Val Tyr Gly Ala Glu Leu Ser Leu Gin Glu Gly Val Leu 
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Thr Val Leu Cys Lys Asn Pro Glu Gly Tyr Lys Lys Leu Ser 
85 90 

He Ser Asp Ala Lys Met Ala Arg Glu Lys Arg Gly Ser Ser 
100 105 HO 

Ala Ala Ala Asn Gly Cys 
115 



<210> 179 
<211> 543 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (520) 

<223> FRXA00414 

attatcgtgg tccaaattgg aaagaatcct ctcaggtaaa aaggtcgaat ctctgcgtcc 60 

ggtgctgcat gagccggatg cgcaggcgcc ttcatctgcc atg cag ggg gaa gcg 115 

Met Gin Gly Glu Ala 
1 5 

teg gtt cct ttt gec gag ctg cat gec acc age agt tat aac ttt etc 163 
Ser Val Pro Phe Ala Glu Leu His Ala Thr Ser Ser Tyr Asn Phe Leu 
10 15 20 

act ggc gca teg gat ccg tct gat gtg gtt gtg cag gec aaa aag tta 211 
Thr Gly Ala Ser Asp Pro Ser Asp Val Val Val Gin Ala Lys Lys Leu 
25 30 35 

gga ctt get get eta tea gtc atg gat agg gat ggt ttt tat ggt gca 259 
Gly Leu Ala Ala Leu Ser Val Met Asp Arg Asp Gly Phe Tyr Gly Ala 
40 45 50 

gtg aga ttt gcg gaa get gee gcg gaa get gga atg cat acc gtt tat 3 07 
Val Arg Phe Ala Glu Ala Ala Ala Glu Ala Gly Met His Thr Val Tyr 



ggt gcg gag ctg agt ctg caa gaa ggc gtg ttg aca gtc ttg tgt aaa 
Gly Ala Glu Leu Ser Leu Gin Glu Gly Val Leu Thr Val Leu Cys Lys 

80 



aat ccg gaa ggc tac aaa aag etc agt cac ctg ate agt gac gcg aaa 
Asn Pro Glu Gly Tyr Lys Lys Leu Ser His Leu He Ser Asp Ala Lys 
90 95 100 

atg gca egg gga gaa aag ggg aag ttc get ate cgc cgc tgc caa tgg 
Met Ala Arg Gly Glu Lys Gly Lys Phe Ala He Arg Arg Cys Gin Trp 
105 HO US 

ttg ctg aac atg ctg cag ggg att ggg tgg tec ttg cag gtt ttc agt 
Leu Leu Asn Met Leu Gin Gly He Gly Trp Ser Leu Gin Val Phe Ser 
120 125 130 



ggt tgg aca aaa teg act atg tgatcgattg ctttaaaccg gaa 



543 
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Gly Trp Thr Lys Ser Thr Met 
135 140 



<210> 180 
<211> 140 
<212> PRT 

<213> Corynebacterium glutamicum 

Mtt°Gli 8 Gly Glu Ala Ser Val Pro Phe Ala Glu Leu His Ala Thr Ser 
1 5 10 15 

Ser Tyr Asn Phe Leu Thr Gly Ala Ser Asp Pro Ser Asp Val Val Val 
20 25 30 

Gin Ala Lys Lys Leu Gly Leu Ala Ala Leu Ser Val Met Asp Arg Asp 
35 40 45 

Gly Phe Tyr Gly Ala Val Arg Phe Ala Glu Ala Ala Ala Glu Ala Gly 
50 55 60 

Met His Thr Val Tyr Gly Ala Glu Leu Ser Leu Gin Glu Gly Val Leu 
55 70 75 80 

Thr Val Leu Cys Lys Asn Pro Glu Gly Tyr Lys Lys Leu Ser His Leu 
85 90 95 

lie Ser Asp Ala Lys Met Ala Arg Gly Glu Lys Gly Lys Phe Ala He 
100 105 11° 

Arg Arg Cys Gin Trp Leu Leu Asn Met Leu Gin Gly He Gly Trp Ser 
115 12° 125 

Leu Gin Val Phe Ser Gly Trp Thr Lys Ser Thr Met 
130 135 140 



<210> 181 
<211> 1365 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . - (1342) 
<223> RXN00807 

tgctctaagc aatcgactca tgctcaatac tctaacgtgc cggtgcgaca tcgcgaggat 60 

gtagtgagga agtagtgtag agatcgtgac taattcgagt gtg ttt gac agt etc 115 
y y Val Phe Asp Ser Leu 

1 5 

gec ggc tec aaa aca gtg tec aag acg ctt ttc gac gcg gec tec age 163 
Ala Gly Ser Lys Thr Val Ser Lys Thr Leu Phe Asp Ala Ala Ser Ser 
10 15 20 

gcg cgt gec ctt gtc cgc gec cga acc aca gaa cgt gec cgc gec egg 211 
Ala Arg Ala Leu Val Arg Ala Arg Thr Thr Glu Arg Ala Arg Ala Arg 



BGI-130CP 



- 367- 



gca gaa cac caa aac ret y<~a o.^y — =. — --■ - 

Ala Glu His Gin Asn Pro Ala Met He His Asp Ser Gly Phe Ala Gin 
40 45 50 

tea tgg ctg ttt aca ggc cct ccc gga teg gga egt tct gtg gca gee 
Ser Trp Leu Phe Thr Gly Pro Pro Gly Ser Gly Arg Ser Val Ala Ala 
55 60 65 

aag gtt ttc gec get acg etc gta tgt teg aat ccg gat gtt gtg ggc 
Lys Val Phe Ala Ala Thr Leu Val Cys Ser Asn Pro Asp Val Val Gly 
70 75 80 85 

tgt gga caa tgc gag gat tge egc gee gee atg gga ggc age cac ccc 
Cys Gly Gin Cys Glu Asp Cys Arg Ala Ala Met Gly Gly Ser his Pro 
90 95 -L uu 

gat att gaa eae ate gtc ccg cag eaa ttg tet ate ggt gtt gat gca 
Asp lie Glu His He Val Pro Gin Gin Leu Ser lie Gly Val Asp Ala 



crct aga gag gtc ate aaa gec gca yuy y^ « y ^ 

Ala Arg Glu Val He Lys Ala Ala Ala Val Ser Pro Val Ala Gly Asn 
120 125 130 

tgg cga gtc gtc ate ttc gaa aac gee gac cga etc acc atg caa gec 
Sp Arg Val Val He Phe Glu Asn Ala Asp Arg Leu Thr Met Gin Ala 
135 140 I 45 

gee aac gec ttg ctg aaa acc gtg gag gaa cca acc gaa age acc gtg 
La Asn Ala Leu Leu Lys Thr Val Glu Glu Pro Thr Glu Ser Thr Val 
150 155 160 165 

atg att ctg tgc gca ccc acc aca gac ccc cgc gac att gcg ate ace 
Met He Leu Cys Ala Pro Thr Thr Asp Pro Arg Asp He Ala He Thr 
170 175 I 80 

etc cgc tec cgc tgc agg cac etc tac att ccc acc ccc tec ate gcg 
Leu Arg Ser Arg Cys Arg His Leu Tyr He Pro Thr Pro Ser He Ala 
185 190 195 

gaa gtc gca cga ate etc gta get gaa ggc aac gtc age caa gcg gat 
Glu Val Ala Arg He Leu Val Ala Glu Gly Asn Val Ser Gin Ala Asp 
200 205 210 

gca gaa tta gcg gcg get gec tea ggc get cac ate ggc agg get cga 
Ala Glu Leu Ala Ala Ala Ala Ser Gly Ala His lie Gly Arg Ala Arg 
215 220 225 

tac tta gcg cac aac aac gec gec caa cgc aga cgc gee age ate etc 
Tyr Leu Ala His Asn Asn Ala Ala Gin Arg Arg Arg Ala Ser He Leu 
230 235 240 245 

aac ctg gee gaa tta ate ttc cac ggt gat gtc gee ttc cgc tee gta 
Asn Leu Ala Glu Leu He Phe His Gly Asp Val Ala Phe Arg Ser Val 
250 255 260 

aac acc ttg gtc aaa atg gtg gaa acc gaa gec aaa gac age aac aaa 
Asn Thr Leu Val Lys Met Val Glu Thr Glu Ala Lys Asp Ser Asn Lys 
265 270 275 
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gaa aaa gaa gaa ggc gat etc gaa gec gta aga ate tea etc ggc atg 
Glu Lys Glu Glu Gly Asp Leu Glu Ala Val Arg lie Ser Leu Gly Met 
280 285 290 

ggg gec aaa ggc aaa ggt gtc cac aaa gca gta cgt gga gga gcg gga 
Gly Ala Lys Gly Lys Gly Val His Lys Ala Val Arg Gly Gly Ala Gly 
295 300 305 

gat ttc aaa gca etc gaa gac caa caa aaa etc cga cgc ace cga ttc 
Asp Phe Lys Ala Leu Glu Asp Gin Gin Lys Leu Arg Arg Thr Arg Phe 
310 315 320 325 

etc cgc gac age etc gac etc gca etc gtc gac eta gec ggc ate tac 
Leu Arg Asp Ser Leu Asp Leu Ala Leu Val Asp Leu Ala Gly He Tyr 
330 335 340 

cgc gat gee ate ate att tec tec caa gec caa gtc gga etc aca cac 
Arg Asp Ala He He He Ser Ser Gin Ala Gin Val Gly Leu Thr His 
345 350 355 

ccc gat atg gaa ggc etc tec caa gaa etc gca aca aaa gta age caa 
Pro Asp Met Glu Gly Leu Ser Gin Glu Leu Ala Thr Lys Val Ser Gin 
360 365 370 

gaa gga etc ctg gca tgc etc gac gcg ate tec aaa tgc cgc gaa tec 
Glu Gly Leu Leu Ala Cys Leu Asp Ala He Ser Lys Cys Arg Glu Ser 
375 380 385 

ttc ggc ttc aat gta cga ccc ate gtg gee atg gac gec ctg gta gga 
Phe Gly Phe Asn Val Arg Pro He Val Ala Met Asp Ala Leu Val Gly 
390 395 400 405 

cgc ctg cgc aaa gee tac aaa gtg tec taaacacccc aaattattga 
Arg Leu Arg Lys Ala Tyr Lys Val Ser 
410 



<210> 182 
<211> 414 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 182 

Val Phe Asp Ser Leu Ala Gly Ser 
1 5 

Asp Ala Ala Ser Ser Ala Arg Ala 
20 

Arg Ala Arg Ala Arg Ala Glu His 
35 40 

Ser Gly Phe Ala Gin Ser Trp Leu 
50 55 

Arg Ser Val Ala Ala Lys Val Phe 



Lys Thr Val Ser Lys Thr Leu Phe 
10 15 



Leu Val Arg Ala Arg Thr Thr Glu 
25 30 

Gin Asn Pro Ala Met He His Asp 
45 



Phe Thr Gly Pro Pro Gly Ser Gly 
60 



Ala Ala Thr Leu Val Cys Ser Asn 
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Pro Asp Val Val Gly Cys Gly Gin Cys Glu Asp Cys Arg Ala Ala Met 
85 90 95 

Gly Gly Ser His Pro Asp He Glu His He Val Pro Gin Gin Leu Ser 
100 105 HO 

He Gly Val Asp Ala Ala Arg Glu Val He Lys Ala Ala Ala Val Ser 
115 120 125 

Pro Val Ala Gly Asn Trp Arg Val Val He Phe Glu Asn Ala Asp Arg 
130 135 140 

Leu Thr Met Gin Ala Ala Asn Ala Leu Leu Lys Thr Val Glu Glu Pro 
145 150 155 160 

Thr Glu Ser Thr Val Met He Leu Cys Ala Pro Thr Thr Asp Pro Arg 
165 170 175 

asp He Ala He Thr Leu Arg Ser Arg Cys Arg His Leu Tyr He Pro 
180 185 190 

Thr Pro Ser He Ala Glu Val Ala Arg He Leu Val Ala Glu Gly Asn 
195 200 205 

Val Ser Gin Ala Asp Ala Glu Leu Ala Ala Ala Ala Ser Gly Ala His 
2io 215 220 

He Gly Arg Ala Arg Tyr Leu Ala His Asn Asn Ala Ala Gin Arg Arg 
225 230 235 240 

Arg Ala Ser He Leu Asn Leu Ala Glu Leu He Phe His Gly Asp Val 
245 250 255 

Ala Phe Arg Ser Val Asn Thr Leu Val Lys Met Val Glu Thr Glu Ala 
260 265 270 

Lys Asp Ser Asn Lys Glu Lys Glu Glu Gly Asp Leu Glu Ala Val Arg 
275 280 285 

He Ser Leu Gly Met Gly Ala Lys Gly Lys Gly Val His Lys Ala Val 
290 295 300 

Arg Gly Gly Ala Gly Asp Phe Lys Ala Leu Glu Asp Gin Gin Lys Leu 
305 310 315 320 

Arg Arg Thr Arg Phe Leu Arg Asp Ser Leu Asp Leu Ala Leu Val Asp 
325 330 335 

Leu Ala Gly He Tyr Arg Asp Ala He He He Ser Ser Gin Ala Gin 
340 345 350 

Val Gly Leu Thr His Pro Asp Met Glu Gly Leu Ser Gin Glu Leu Ala 
355 360 365 

Thr Lys Val Ser Gin Glu Gly Leu Leu Ala Cys Leu Asp Ala He Ser 
370 375 380 

Lvs Cys Arg Glu Ser Phe Gly Phe Asn Val Arg Pro He Val Ala Met 
385 390 395 400 



Asp Ala Leu 



Val Gly Arg Leu Arg Lys Ala Tyr Lys Val Se 
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<210> 183 
<211> 1242 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1219) 
<223> FRXA00807 

<400> 183 _ _ cn 

tgctctaagc aatcgactca tgctcaatac tctaacgtgc cggtgcgaca tcgcgaggat 60 

gtagtgagga agtagtgtag agatcgtgac taattcgagt gtg ttt gac agt etc 115 



gec ggc tec aaa aca gtg tec aag acg ctt ttc gac gcg gec tec age 
Ala Gly Ser Lys Thr Val Ser Lys Thr Leu Phe Asp Ala Ala Ser Ser 
10 15 20 

gcg cgt gec ctt gtc cgc gee cga acc aca gaa cgt gec cgc gec egg 
Ala Arg Ala Leu Val Arg Ala Arg Thr Thr Glu Arg Ala Arg Ala Arg 
25 30 35 

gca gaa cac caa aac cct gca atg ate cac gac tec ggc ttt gec cag 
Ala Glu His Gin Asn Pro Ala Met lie His Asp Ser Gly Phe Ala Gin 
40 45 50 

tea tgg ctg ttt aca ggc cct ccc gga teg gga cgt tct gtg gca gec 
Ser Trp Leu Phe Thr Gly Pro Pro Gly Ser Gly Arg Ser Val Ala Ala 
55 60 65 

aag gtt ttc gec get acg etc gta tgt teg aat ccg gat gtt gtg ggc 
Lys Val Phe Ala Ala Thr Leu Val Cys Ser Asn Pro Asp Val Val Gly 
70 75 80 85 

tgt gga caa tgc gag gat tgc cgc gec gec atg gga ggc age cac ccc 
Cvs Glv Gin Cys Glu Asp Cys Arg Ala Ala Met Gly Gly Ser His Pro 
90 95 10° 

gat att gaa cac ate gtc ccg cag caa ttg tct ate ggt gtt gat gca 
Asp He Glu His He Val Pro Gin Gin Leu Ser He Gly Val Asp Ala 
105 HO 115 

get aga gag gtc ate aaa gec gca gcg gtc agt cct gtt gca gga aac 
Ala Arg Glu Val He Lys Ala Ala Ala Val Ser Pro Val Ala Gly Asn 
120 125 130 

tgg cga gtc gtc ate ttc gaa aac gec gac cga etc acc atg caa gec 
Trp Arg Val Val He Phe Glu Asn Ala Asp Arg Leu Thr Met Gin Ala 
135 140 145 



gec aac gec ttg ctg aaa acc gtg gag gaa cca acc gaa age acc gtg 

Ala Asn Ala Leu Leu Lys Thr Val Glu Glu Pro Thr Glu Ser Thr Val 

150 155 160 165 

atg att ctg tgc gca ccc acc aca gac ccc cgc gac att gcg ate acc 
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Met lie Leu Cys Ala Pro Thr Thr Asp Pro Arg Asp He Ala He Thr 
170 175 180 

etc cgc tec cgc tgc agg cac etc tac att ccc acc ccc tec ate gcg 
Leu Arg Ser Arg Cys Arg His Leu Tyr He Pro Thr Pro Ser He Ala 
185 190 195 

gaa gtc gca cga ate etc gta get gaa ggc aac gtc age caa gcg gat 
Glu Val Ala Arg He Leu Val Ala Glu Gly Asn Val Ser Gin Ala Asp 
200 205 210 

gca gaa tta gcg gcg get gee tea ggc get cac ate ggc agg get cga 
Ala Glu Leu Ala Ala Ala Ala Ser Gly Ala His He Gly Arg Ala Arg 
215 220 225 

tac tta gcg cac aac aac gee gec caa cgc aga cgc gee age ate etc 
Tyr Leu Ala His Asn Asn Ala Ala Gin Arg Arg Arg Ala Ser He Leu 
230 235 240 245 

aac ctg gee gaa tta ate ttc cac ggt gat gtc gec ttc cgc tec gta 
Asn Leu Ala Glu Leu He Phe His Gly Asp Val Ala Phe Arg Ser Val 
250 255 260 

aac acc ttg gtc aaa atg gtg gaa acc gaa gec aaa gac age aac aaa 
Asn Thr Leu Val Lys Met Val Glu Thr Glu Ala Lys Asp Ser Asn Lys 
265 270 275 

gaa aaa gaa gaa ggc gat etc gaa gec gta aga ate tea etc ggc atg 
Glu Lys Glu Glu Gly Asp Leu Glu Ala Val Arg He Ser Leu Gly Met 
280 285 290 

gcg gec aaa ggc aaa ggt gtc cac aaa gca gta cgt gga gga gcg gga 
Ala Ala Lys Gly Lys Gly Val His Lys Ala Val Arg Gly Gly Ala Gly 
295 300 305 

gat ttc aaa gca etc gaa gac caa caa aaa etc cga cgc acc cga ttc 
Asp Phe Lys Ala Leu Glu Asp Gin Gin Lys Leu Arg Arg Thr Arg Phe 
310 315 320 325 

etc cgc gac age etc gac etc gca etc gtc gac eta gec ggc ate tac 
Leu Arg Asp Ser Leu Asp Leu Ala Leu Val Asp Leu Ala Gly He Tyr 
330 335 340 

cgc gat gec ate ate att tec tec caa gec caa gtc gga etc aca cac 
Arg Asp Ala He He He Ser Ser Gin Ala Gin Val Gly Leu Thr His 
345 350 355 

ccc gat atg gaa ggc etc tec caa gaa etc gca aca aaa gta age caa 
Pro Asp Met Glu Gly Leu Ser Gin Glu Leu Ala Thr Lys Val Ser Gin 
360 365 370 

taagcactcc tggcatgect cca 



<210> 184 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Val Phe Asp Ser Leu Ala Gly Ser Lys Thr Val Ser Lys Thr Leu Phe 



BGI-130CP 



-372- 



15 10 15 

Asp Ala Ala Ser Ser Ala Arg Ala Leu Val Arg Ala Arg Thr Thr Glu 
20 25 30 

Ara Ala Arg Ala Arg Ala Glu His Gin Asn Pro Ala Met He His Asp 
35 40 45 

Ser Gly Phe Ala Gin Ser Trp Leu Phe Thr Gly Pro Pro Gly Ser Gly 
50 55 60 

Arg Ser Val Ala Ala Lys Val Phe Ala Ala Thr Leu Val Cys Ser Asn 
65 70 75 80 

Pro Asp Val Val Gly Cys Gly Gin Cys Glu Asp Cys Arg Ala Ala Met 
85 90 95 

Gly Gly Ser His Pro Asp He Glu His He Val Pro Gin Gin Leu Ser 
100 105 HO 

He Gly Val Asp Ala Ala Arg Glu Val He Lys Ala Ala Ala Val Ser 
115 120 125 

Pro Val Ala Gly Asn Trp Arg Val Val He Phe Glu Asn Ala Asp Arg 
130 135 140 

Leu Thr Met Gin Ala Ala Asn Ala Leu Leu Lys Thr Val Glu Glu Pro 
145 150 155 160 

Thr Glu Ser Thr Val Met He Leu Cys Ala Pro Thr Thr Asp Pro Arg 
165 170 175 

Asn He Ala He Thr Leu Arg Ser Arg Cys Arg His Leu Tyr He Pro 
180 185 190 

Thr Pro Ser He Ala Glu Val Ala Arg He Leu Val Ala Glu Gly Asn 
195 200 205 

Val Ser Gin Ala Asp Ala Glu Leu Ala Ala Ala Ala Ser Gly Ala His 
210 215 220 

He Gly Arg Ala Arg Tyr Leu Ala His Asn Asn Ala Ala Gin Arg Arg 
225 230 235 240 

Ara Ala Ser He Leu Asn Leu Ala Glu Leu He Phe His Gly Asp Val 
245 250 255 

Ala Phe Arg Ser Val Asn Thr Leu Val Lys Met Val Glu Thr Glu Ala 
260 265 270 

Lys Asp Ser Asn Lys Glu Lys Glu Glu Gly Asp Leu Glu Ala Val Arg 
275 280 285 

He Ser Leu Gly Met Ala Ala Lys Gly Lys Gly Val His Lys Ala Val 
290 ' 295 300 

Arg Gly Gly Ala Gly Asp Phe Lys Ala Leu Glu Asp Gin Gin Lys Leu 
305 310 315 320 

Ara Arg Thr Arg Phe Leu Arg Asp Ser Leu Asp Leu Ala Leu Val Asp 
325 330 335 
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Leu Ala Gly He Tyr Arg Asp Ala He He He Ser Ser Gin Ala Gin 
340 345 350 

Val Gly Leu Thr His Pro Asp Met Glu Gly Leu Ser Gin Glu Leu Ala 
355 360 365 

Thr Lys Val Ser Gin 
370 



<210> 185 
<211> 834 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (811) 

<223> RXA00214 

<400> 185 

ctaaaactca cgtcaaaatt cgcgtatgaa tgggtgcaga cctgcttaaa accgtaccgg 60 

gggcacccgg tgtcccatgc gactattagg gttaggaacc atg aac tea cca age 115 

Met Asn Ser Pro Ser 



aat cca tct ccc acc gtc cca age ttg gac acc acc aag atg etc tec 163 
Asn Pro Ser Pro Thr Val Pro Ser Leu Asp Thr Thr Lys Met Leu Ser 
10 15 20 

ttc gac ctg gaa aca acg ggc gtc aat ccc ttt gac acc cgc ate gtc 211 
Phe Asp Leu Glu Thr Thr Gly Val Asn Pro Phe Asp Thr Arg He Val 
25 30 35 

acc tec gca atg gtt acg ate acc age aaa ggc get gag cct att gag 259 
Thr Ser Ala Met Val Thr He Thr Ser Lys Gly Ala Glu Pro He Glu 
40 45 50 

eta ttg get gac ccc ggc ate gaa ate ccc gag gee gee act gca gtc 3 07 
Leu Leu Ala Asp Pro Gly He Glu He Pro Glu Ala Ala Thr Ala Val 
55 60 65 

cac ggc ate acc acc gaa cat gee cgc gee aac ggc cgt ccg cac gat 355 
His Gly He Thr Thr Glu His Ala Arg Ala Asn Gly Arg Pro His Asp 
70 75 80 85 

gag gtg tta gec gaa acc ate tec agg ctg cgc gee ggc tgg cag gca 403 
Glu Val Leu Ala Glu Thr He Ser Arg Leu Arg Ala Gly Trp Gin Ala 
90 95 100 

gga ctg teg gtc att gtc ttc aac gca tec tat gac ctg acc gta tta 451 
Gly Leu Ser Val He Val Phe Asn Ala Ser Tyr Asp Leu Thr Val Leu 
105 HO H5 

aga aac cat gat cca age ttc acc ate gac ggc eta gtt tat gac ccc 499 
Arg Asn His Asp Pro Ser Phe Thr He Asp Gly Leu Val Tyr Asp Pro 
120 125 130 



ttc gtt ate gac aaa gtc aaa gac cgt tac cgc aaa ggc aag cgc 



547 
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Phe Val He Asp Lys Val Lys Asp Arg Tyr Arg Lys Gly Lys Arg Thr 
135 140 145 

rtr act aat atg tgt get cac tac gac gtt caa tta ggc aac gec cac 
Leu Thr Me? Cys Ala His Tyr Asp Val Gin Leu Gly Asn Ala His 

150 155 160 

oaa acc acc tea gat gcg etc gca gee gca cgc ate gee tgg aag cag 
Tlu lit Thr Ser Lp Ala Leu Ala Ala Ala Arg He Ala Trp Lys Gin 
170 175 

crtc cac eta tgg cca gaa etc acc aag atg aca ggc gaa gaa etc atg 
Val Arg Leu Pro Glu Leu Thr Lys Met Thr Gly Glu Glu Leu Met 

185 190 195 

qag ttc caa gca gtc aac tat tac gag caa caa aag age ttc cgt age 
Tin Phe Gin Ala Val Asn Tyr Tyr Glu Gin Gin Lys Ser Phe Arg Ser 
200 205 210 

tat etc ate ggg caa ggc cgc gat gec age gat gtg aac act tea tgg 
Tyr Leu lie Gly Gin Gly Arg Asp Ala Ser Asp Val Asn Thr Ser Trp 
215 220 225 

cca gtg caa act gac ccc gca tec taaaccgcgc cagatttcta cct 
Pro Val Gin Thr Asp Pro Ala Ser 



739 



230 



235 



<210> 186 
<211> 237 
<212> PRT 

<213> Corynebacterium glutamicum 

Met^Ser Pro Ser Asn Pro Ser Pro Thr Val Pro Ser Leu Asp Thr 
1 5 1° L ^ 

Thr Lys Met Leu Ser Phe Asp Leu Glu Thr Thr Gly Val Asn Pro Phe 
20 25 J 

Asp Thr Arg He Val Thr Ser Ala Met Val Thr He Thr Ser Lys Gly 
35 40 45 

Ala Glu Pro He Glu Leu Leu Ala Asp Pro Gly He Glu He Pro Glu 
50 55 60 

Ala Ala Thr Ala Val His Gly He Thr Thr Glu His Ala Arg Ala Asn 
65 70 75 

Gly Arg Pro His Asp Glu Val Leu Ala Glu Thr He Ser Arg Leu Arg 
85 90 

Ala Gly Trp Gin Ala Gly Leu Ser Val He Val Phe Asn Ala Ser Tyr 
100 105 110 

Asp Leu Thr Val Leu Arg Asn His Asp Pro Ser Phe Thr He Asp Gly 
115 120 I 25 

Leu Val Tyr Asp Pro Phe Val He Asp Lys Val Lys Asp Arg Tyr Arg 
iiK 140 
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Lys Gly Lys Arg 
145 

Leu Gly Asn Ala 



lie Ala Trp Lys 
180 



Gly Glu Glu Leu 
195 

Lys Ser Phe Arg 
210 

Val Asn Thr Ser 
225 



Thr Leu Thr Asp 
150 

His Glu Ala Thr 
165 

Gin Val Arg Leu 



Met Glu Phe Gin 
200 

Ser Tyr Leu lie 
215 

Trp Pro Val Gin 
230 



Met Cys Ala His 
155 



Ser Asp Ala Leu 
170 

Trp Pro Glu Leu 
185 

Ala Val Asn Tyr 



Gly Gin Gly Arg 
220 



Thr Asp Pro Ala 
235 



Tyr Asp Val Gin 
160 



Ala Ala Ala Arg 
175 

Thr Lys Met Thr 
190 

Tyr Glu Gin Gin 
205 

Asp Ala Ser Asp 



Ser 



<210> 187 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamic 

<220> 
<221> CDS 

<222> (101) . . (1180) 
<223> RXA01255 



tgcccgggta tcctatggat ttggtcatct acaaccatca acgaccattt gcatgccttg 60 
aaatgctgtg aaacctctct aagcaactag agttgtaaaa atg age acc act teg 115 

1 5 

aaa tea caa gat cac gec gca aga ate gaa get gag cgc caa gaa get 163 
Glu Ser Gin Asp His Ala Ala Arg He Glu Ala Glu Arg Gin Glu Ala 
10 15 ZU 

att gag gcg get cct ttt gtt tec gtc age att caa tea agt gga ate 211 
At Glu 111 Ala Pro Phe Val Ser Val Ser lie Gin Ser Ser Gly He 
25 30 35 

cac cca teg act tea cgc atg gtc acc att gat ttg gta acg ctg tec 255 
His Pro Ser Thr Ser Arg Met Val Thr He Asp Leu Val Thr Leu Ser 
a r 50 



40 



cct aat ttg gag ccg gtg gaa act ttt cat gee gtg ttg gat tec aaa 
Pro Asn Leu Glu Pro Val Glu Thr Phe His Ala Val Leu Asp Ser Lys 
55 60 65 

art aat cct age ccc ttc cac ctt cat ggc gtg aca gag gaa gaa ttt 
Thr 1st To Gly Pro Phe His Leu His Gly Val Thr Glu Glu Glu Phe 
70 75 80 V* 

gec age get aag cgt ttc ggc cag att ttg aaa age ttg gac cgc etc 
Ala Ser Ala Lys Arg Phe Gly Gin He Leu Lys Ser Leu Asp Arg Leu 
90 95 100 



ate gat ggt 



100 

;g ttg ate cac aat get gcg cga agt tgg ggc 
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Ile Asp Gly Arg Thr Leu Leu lie His Asn Ala Ala Arg Ser Trp Gly 
105 HO I 15 

ttt att gtt tec gaa gec aag cgc get atg aat gat get gcg cgc gee 
Phe He Val Ser Glu Ala Lys Arg Ala Met Asn Asp Ala Ala Arg Ala 
120 125 130 

aat cgc aac age aat cgt gga aat cgc cgt ggt ggt cgc gga cgc cgc 
Asn Arg Asn Ser Asn Arg Gly Asn Arg Arg Gly Gly Arg Gly Arg Arg 
135 140 145 

agg cag cgc gtg ggg cac ate cca aag ccg ctg gtg ate gtc gat acg 
Ara Gin Arg Val Gly His He Pro Lys Pro Leu Val He Val Asp Tnr 
150 155 160 165 

ctt gca teg gcg cgt cga caa gca ate get tta gac gac gtg cgc ate 
Leu Ala Ser Ala Arg Arg Gin Ala He Ala Leu Asp Asp Val Arg He 
170 175 180 

egg ggt gtc gca cac acc etc ggc ctt gac gcg cct gca gcg gag gcg 
Arg Gly Val Ala His Thr Leu Gly Leu Asp Ala Pro Ala Ala Glu Ala 
185 190 195 

teg gtg gaa cgc gcg cag gtg teg cac cgc cag ttg tgc cgc gaa gaa 
Ser Val Glu Arg Ala Gin Val Ser His Arg Gin Leu Cys Arg Glu Glu 
200 205 210 

act ttg ctt gtg gca egg ctt tat ggt gcg ttg aag cag tea gga ccg 
Thr Leu Leu Val Ala Arg Leu Tyr Gly Ala Leu Lys Gin Ser Gly Pro 
215 220 225 

ctg gcg gaa ate gat ccc cag tec ttg cgc gee gat aag ttt ggt ttg 
Leu Ala Glu He Asp Pro Gin Ser Leu Arg Ala Asp Lys Phe Gly Leu 
230 235 240 245 

caa cgc teg ate ate egg gtg cag gcg cag gaa get teg cca acg ctg 
Gin Arg Ser He He Arg Val Gin Ala Gin Glu Ala Ser Pro Thr Leu 
250 255 260 

gtc aac cct ggt acg tat gag ccg gga aag acg ctg ate get ggg atg 
Val Asn Pro Gly Thr Tyr Glu Pro Gly Lys Thr Leu He Ala Gly Met 
265 270 275 

gaa gtt gtg gtc gcg ccg gaa att gag atg gat ccg gac ate att ate 
Glu Val Val Val Ala Pro Glu He Glu Met Asp Pro Asp He He He 
280 285 290 

caa gcg tgc gtc gat gca gat ttg tec tat tct gag aag etc acc egg 
Gin Ala Cys Val Asp Ala Asp Leu Ser Tyr Ser Glu Lys Leu Thr Arg 
295 300 305 

caa acc tea gtg gtg gtg tgc aat caa acc cgc gac att gac ggc aaa 
Gin Thr Ser Val Val Val Cys Asn Gin Thr Arg Asp He Asp Gly Lys 
310 315 320 325 

gcg atg cat gee cag cgt aaa gga att ccg ctg ctg tec gat gtt gee 
Ala Met His Ala Gin Arg Lys Gly He Pro Leu Leu Ser Asp Val Ala 
330 335 340 

ttc tta gca get gtt aaa agg gta aaa gaa ggg aag aaa gtg gac gtc 
Phe Leu Ala Ala Val Lys Arg Val Lys Glu Gly Lys Lys Val Asp Val 
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gaa aag cgc tagtgccact tgcttaacta gac 
Glu Lys Arg 
360 



<210> 188 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Ser 8 Thr Thr Ser Glu Ser Gin Asp His Ala Ala Arg He Glu Ala 
1 5 10 15 

Glu Arg Gin Glu Ala He Glu Ala Ala Pro Phe Val Ser Val Ser He 
20 25 30 

Gin Ser Ser Gly He His Pro Ser Thr Ser Arg Met Val Thr He Asp 
35 40 45 

Leu Val Thr Leu Ser Pro Asn Leu Glu Pro Val Glu Thr Phe His Ala 
50 55 60 

Val Leu Asp Ser Lys Thr Asp Pro Gly Pro Phe His Leu His Gly Val 
65 70 75 80 

Thr Glu Glu Glu Phe Ala Ser Ala Lys Arg Phe Gly Gin He Leu Lys 
85 90 95 

Ser Leu Asp Arg Leu He Asp Gly Arg Thr Leu Leu He His Asn Ala 
100 105 HO 

Ala Arg Ser Trp Gly Phe He Val Ser Glu Ala Lys Arg Ala Met Asn 
115 120 125 

Asp Ala Ala Arg Ala Asn Arg Asn Ser Asn Arg Gly Asn Arg Arg Gly 
130 135 140 

Gly Arg Gly Arg Arg Arg Gin Arg Val Gly His He Pro Lys Pro Leu 
145 150 155 

Val He Val Asp Thr Leu Ala Ser Ala Arg Arg Gin Ala He Ala Leu 
165 170 175 

Asp Asp Val Arg He Arg Gly Val Ala His Thr Leu Gly Leu Asp Ala 
180 185 190 

Pro Ala Ala Glu Ala Ser Val Glu Arg Ala Gin Val Ser His Arg Gin 
195 200 205 

Leu Cys Arg Glu Glu Thr Leu Leu Val Ala Arg Leu Tyr Gly Ala Leu 
2io 215 220 

Lys Gin Ser Gly Pro Leu Ala Glu He Asp Pro Gin Ser Leu Arg Ala 
225 230 235 240 

Asp Lys Phe Gly Leu Gin Arg Ser He He Arg Val Gin Ala Gin Glu 
245 250 255 
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Ala Ser Pro Thr Leu Val Asn Pro 
260 

Leu He Ala Gly Met Glu Val Val 
275 280 

Pro Asp He 
290 

Glu Lys Leu 
305 

Asp He Asp 



Leu Ser Asp 



Lys Lys Val Asp Val Glu Lys Arg 
355 360 



Gly Thr Tyr Glu Pro Gly Lys Thr 
265 270 

Val Ala Pro Glu He Glu Met Asp 
285 



He He Gin Ala Cys Val Asp 
295 

Thr Arg Gin Thr Ser Val Val 
310 

Gly Lys Ala Met His Ala Gin 
325 330 

Val Ala Phe Leu Ala Ala Val 
340 345 



Ala Asp Leu Ser Tyr Ser 
300 



Val Cys Asn Gin Thr Arg 
315 320 



Arg Lys Gly He Pro Leu 
335 

Lys Arg Val Lys Glu Gly 
350 



<210> 189 
<211> 913 
<212> DNA 

<213> Corynebacterium 

<22 0> 

<221> CDS 

<222> (101) . . (913) 

<223> RXN00066 

<400> 189 

tcttctggat ctgaaacgtt aagacggtag gctcaattcc gtggctttgt atagcaagta 60 

tcgaccggca agttttggtg aactagttgg gcagtcgcaa gtg act gac cct ctg 115 

Val Thr Asp Pro Leu 



tec gca get ttg gat age ggg cgc ate aac cat gcg tac ctt ttt teg 
Ser Ala Ala Leu Asp Ser Gly Arg He Asn His Ala Tyr Leu Phe Ser 



ggt ccg cgt ggt tgt ggc aag acg teg teg gca cgc ate ctt gee egg 
Gly Pro Arg Gly Cys Gly Lys Thr Ser Ser Ala Arg He Leu Ala Arg 



tec etc aac tgc gtg gaa ggc cca act tec acg ccg tgt ggg gtg tgt 
Ser Leu Asn Cys Val Glu Gly Pro Thr Ser Thr Pro Cys Gly Val Cys 



aat tct tgc gta gcg ctg gec ccg ggt ggc cct gga ace ctt gat gta 
Asn Ser Cys Val Ala Leu Ala Pro Gly Gly Pro Gly Thr Leu Asp Val 



aca gag etc gac gee gcg agt aac aat ggt gtc gat gac atg cgt gaa 
Thr Glu Leu Asp Ala Ala Ser Asn Asn Gly Val Asp Asp Met Arg Glu 
70 75 80 85 



ctg cgc gaa cgc gcg aac tac gec ccg gcg gaa tct cgc tac cgc gtg 
Leu Arg Glu Arg Ala Asn Tyr Ala Pro Ala Glu Ser Arg Tyr Arg Val 
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ttc ate att gac gaa gec cac atg ate agt acc caa ggc ttc aac gec 
Phe lie He Asp Glu Ala His Met He Ser Thr Gin Gly Phe Asn Ala 
105 HO H5 

ttg ctg aaa ate gtt gaa gag cca cca gcg cac ctg att ttc ate ttc 
Leu Leu Lys He Val Glu Glu Pro Pro Ala His Leu He Phe He Phe 
120 125 130 

gec acc acc gag ccg gac aaa atg ate ggt acg ate cgt tec cgc acg 
Ala Thr Thr Glu Pro Asp Lys Met He Gly Thr He Arg Ser Arg Thr 
135 140 145 

cac aat tac cca ttc cgc ctg etc acc cca ggg gat atg cgc aaa gtg 
His Asn Tyr Pro Phe Arg Leu Leu Thr Pro Gly Asp Met Arg Lys Val 
150 155 160 165 

ctg aaa aat gcg gtc gat ggc gaa ggc gtc cac gtc gac gat tec gtt 
Leu Lys Asn Ala Val Asp Gly Glu Gly Val His Val Asp Asp Ser Val 
170 175 180 

tac cca ctg gtc ate cgc gec ggc ggc ggc age ccc cgc gac age etc 
Tyr Pro Leu Val He Arg 'Ala Gly Gly Gly Ser Pro Arg Asp Ser Leu 
185 190 195 

tec ate etc gac cag etc ate gec ggc teg ggc ccg gag ggc ttg aca 
Ser He Leu Asp Gin Leu He Ala Gly Ser Gly Pro Glu Gly Leu Thr 
200 205 210 

tat gag cgc gec ttg ccg ctg etc ggt gtc aca age ttc acg ctt ate 
Tyr Glu Arg Ala Leu Pro Leu Leu Gly Val Thr Ser Phe Thr Leu He 
215 220 225 

gac gat teg ate cat gec ctt gca tct aaa gac aac gca age atg ttc 
Asp Asp Ser He His Ala Leu Ala Ser Lys Asp Asn Ala Ser Met Phe 
230 235 240 245 

acc acg ate gat aac gtc ate gaa gaa ggc etc gaa ccg cga cgc ttc 
Thr Thr lie Asp Asn Val He Glu Glu Gly Leu Glu Pro Arg Arg Phe 
250 255 260 

acg ate gac ttt ctt teg acc cgc tec ggg 
Thr He Asp Phe Leu Ser Thr Arg Ser Gly 
265 270 



<210> 190 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Val Thr Asp Pro Leu Ser Ala Ala Leu Asp Ser Gly Arg He Asn His 
15 10 15 

Ala Tyr Leu Phe Ser Gly Pro Arg Gly Cys Gly Lys Thr Ser Ser Ala 
20 25 30 

Arg He Leu Ala Arg Ser Leu Asn Cys Val Glu Gly Pro Thr Ser Thr 

35 40 45 
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Pro Cys Gly Val Cys Asn Ser Cys Val Ala Leu Ala Pro Gly Gly Pro 
50 55 60 

Gly Thr Leu Asp Val Thr Glu Leu Asp Ala Ala Ser Asn Asn Gly Val 
65 70 75 80 

Asp Asp Met Arg Glu Leu Arg Glu Arg Ala Asn Tyr Ala Pro Ala Glu 
85 90 95 

Ser Arg Tyr Arg Val Phe He He Asp Glu Ala His Met He Ser Thr 
100 105 HO 

Gin Gly Phe Asn Ala Leu Leu Lys He Val Glu Glu Pro Pro Ala His 
115 120 125 

Leu He Phe He Phe Ala Thr Thr Glu Pro Asp Lys Met He Gly Thr 
130 135 140 

He Arg Ser Arg Thr His Asn Tyr Pro Phe Arg Leu Leu Thr Pro Gly 
145 150 155 160 

Asp Met Arg Lys Val Leu Lys Asn Ala Val Asp Gly Glu Gly Val His 
165 170 175 

Val Asp Asp Ser Val Tyr Pro Leu Val He Arg Ala Gly Gly Gly Ser 
180 185 190 

Pro Arg Asp Ser Leu Ser He Leu Asp Gin Leu He Ala Gly Ser Gly 
195 200 205 

Pro Glu Gly Leu Thr Tyr Glu Arg Ala Leu Pro Leu Leu Gly Val Thr 
210 215 220 

Ser Phe Thr Leu He Asp Asp Ser He His Ala Leu Ala Ser Lys Asp 
225 230 235 240 

Asn Ala Ser Met Phe Thr Thr He Asp Asn Val He Glu Glu Gly Leu 
245 250 255 

Glu Pro Arg Arg Phe Thr He Asp Phe Leu Ser Thr Arg Ser Gly 
260 265 270 



<210> 191 
<211> 913 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> FRXA00066 

<400> 191 

tcttctggat ctgaaacgtt aagacggtag 
tcgaccggca agttttggtg aactagttgg 



gctcaattcc gtggctttgt atagcaagta 60 

gcagtcgcaa gtg act gac cct ctg 11! 
Val Thr Asp Pro Leu 
1 5 
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tec gca get ttg gat age ggg cgc ate aac cat gcg tac ctt ttt teg 
Ser Ala Ala Leu Asp Ser Gly Arg He Asn His Ala Tyr Leu Phe Ser 
10 15 20 

ggt ccg cgt ggt tgt ggc aag acg teg teg gca cgc ate ctt gee egg 
Gly Pro Arg Gly Cys Gly Lys Thr Ser Ser Ala Arg He Leu Ala Arg 
25 30 35 

tec etc aac tgc gtg gaa ggc cca act tec acg ccg tgt ggg gtg tgt 
Ser Leu Asn Cys Val Glu Gly Pro Thr Ser Thr Pro Cys Gly Val Cys 
40 45 50 

aat tct tgc gta gcg ctg gec ccg ggt ggc cct gga ace ctt gat gta 
Asn Ser Cys Val Ala Leu Ala Pro Gly Gly Pro Gly Thr Leu Asp Val 
55 60 65 

aca gag etc gac gec gcg agt aac aat ggt gtc gat gac atg cgt gaa 
Thr Glu Leu Asp Ala Ala Ser Asn Asn Gly Val Asp Asp Met Arg Glu 
70 75 80 85 

ctg cgc gaa cgc gcg aac tac gec ccg gcg gaa tct cgc tac cgc gtg 
Leu Arg Glu Arg Ala Asn Tyr Ala Pro Ala Glu Ser Arg Tyr Arg Val 
90 95 100 

ttc ate att gac gaa gec cac atg ate agt acc caa ggc ttc aac gec 
Phe He He Asp Glu Ala His Met He Ser Thr Gin Gly Phe Asn Ala 
105 HO 115 

ttg ctg aaa ate gtt gaa gag cca cca gcg cac ctg att ttc ate ttc 
Leu Leu Lys He Val Glu Glu Pro Pro Ala His Leu He Phe He Phe 
120 125 130 

gec acc acc gag ccg gac aaa atg ate ggt acg ate cgt tec cgc acg 
Ala Thr Thr Glu Pro Asp Lys Met He Gly Thr He Arg Ser Arg Thr 
135 140 145 

cac aat tac cca ttc cgc ctg etc acc cca ggg gat atg cgc aaa gtg 
His Asn Tyr Pro Phe Arg Leu Leu Thr Pro Gly Asp Met Arg Lys Val 
150 155 160 165 

ctg aaa aat gcg gtc gat ggc gaa ggc gtc cac gtc gac gat tec gtt 
Leu Lys Asn Ala Val Asp Gly Glu Gly Val His Val Asp Asp Ser Val 
170 175 180 

tac cca ctg gtc ate cgc gee ggc ggc ggc age ccc cgc gac age etc 
Tyr Pro Leu Val He Arg Ala Gly Gly Gly Ser Pro Arg Asp Ser Leu 
185 190 195 

tec ate etc gac cag etc ate gec ggc teg ggc ccg gag ggc ttg aca 
Ser He Leu Asp Gin Leu He Ala Gly Ser Gly Pro Glu Gly Leu Thr 
200 205 210 

tat gag cgc gec ttg ccg ctg etc ggt gtc aca age ttc acg ctt ate 
Tyr Glu Arg Ala Leu Pro Leu Leu Gly Val Thr Ser Phe Thr Leu He 
215 220 225 

gac gat teg ate cat gec ctt gca tct aaa gac aac gca age atg ttc 
Asp Asp Ser He His Ala Leu Ala Ser Lys Asp Asn Ala Ser Met Phe 
230 235 240 245 

acc acg ate gat aac gtc ate gaa gaa ggc etc gaa ccg cga cgc ttc 
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Thr Thr He Asp Asn Val He Glu Glu Gly Leu Glu Pro Arg Arg Phe 
250 255 260 

acg ate gac ctt cct teg gac ccg etc egg 
Thr He Asp Leu Pro Ser Asp Pro Leu Arg 
265 270 



<210> 192 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Val Thr Asp Pro Leu Ser Ala Ala Leu Asp Ser Gly Arg He Asn His 
15 10 15 

Ala Tyr Leu Phe Ser Gly Pro Arg Gly Cys Gly Lys Thr Ser Ser Ala 
20 25 30 

Arg He Leu Ala Arg Ser Leu Asn Cys Val Glu Gly Pro Thr Ser Thr 
35 40 45 

Pro Cys Gly Val Cys Asn Ser Cys Val Ala Leu Ala Pro Gly Gly Pro 
50 55 60 

Gly Thr Leu Asp Val Thr Glu Leu Asp Ala Ala Ser Asn Asn Gly Val 
65 70 75 80 

Asp Asp Met Arg Glu Leu Arg Glu Arg Ala Asn Tyr Ala Pro Ala Glu 
85 90 95 

Ser Arg Tyr Arg Val Phe He He Asp Glu Ala His Met He Ser Thr 
100 105 HO 

Gin Gly Phe Asn Ala Leu Leu Lys He Val Glu Glu Pro Pro Ala His 
115 120 125 

Leu He Phe He Phe Ala Thr Thr Glu Pro Asp Lys Met He Gly Thr 
130 135 140 

He Arg Ser Arg Thr His Asn Tyr Pro Phe Arg Leu Leu Thr Pro Gly 
145 150 155 160 

Asp Met Arg Lys Val Leu Lys Asn Ala Val Asp Gly Glu Gly Val His 
165 170 175 

Val Asp Asp Ser Val Tyr Pro Leu Val He Arg Ala Gly Gly Gly Ser 
180 185 190 

Pro Arg Asp Ser Leu Ser He Leu Asp Gin Leu He Ala Gly Ser Gly 
195 200 205 

Pro Glu Gly Leu Thr Tyr Glu Arg Ala Leu Pro Leu Leu Gly Val Thr 
210 215 220 

Ser Phe Thr Leu He Asp Asp Ser He His Ala Leu Ala Ser Lys Asp 
225 230 235 240 

Asn Ala Ser Met Phe Thr Thr He Asp Asn Val He Glu Glu Gly Leu 
245 250 255 
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Glu Pro Arg Arg Phe Thr lie Asp Leu Pro Ser Asp Pro Leu Arg 
260 265 270 



<210> 193 
<211> 751 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (89) . . (751) 

<223> RXN01637 

<400> 193 

ttcgacgccc cccaccggac cgcgccgacg ccctaatcga acaatccacc ctgttcaaag 6 0 

gcaaacgagc tcgccaaacc tagcctccatg gtg aac tec gga etc gac gac atg 115 
Met Val Asn Ser Gly Leu Asp Asp Met 



cgt ggt gec acc tea ccg cgc etc ctt ctg gaa ate etc tgc gee cga 
Arg Gly Ala Thr Ser Pro Arg Leu Leu Leu Glu lie Leu Cys Ala Arg 
10 15 20 25 

ctg etc ctg gca age aat acc gtg gca ggt cca gcg gtc agt agt teg 
Leu Leu Leu Ala Ser Asn Thr Val Ala Gly Pro Ala Val Ser Ser Ser 



act gac get gcg cct gca get act ccg ggt ggt etc act ggt att get 
Thr Asp Ala Ala Pro Ala Ala Thr Pro Gly Gly Leu Thr Gly He Ala 



get gec cgc gcg aaa gca egg gag tat gga cag aag aag gca get cca 
Ala Ala Arg Ala Lys Ala Arg Glu Tyr Gly Gin Lys Lys Ala Ala Pro 



get cct gca cca act cct gcg ccc gag cca gtg cgc gaa cag tct ctt 
Ala Pro Ala Pro Thr Pro Ala Pro Glu Pro Val Arg Glu Gin Ser Leu 



gca cca acg cct gaa cca acg cca gcg get gaa cct aca tct cag ccc 
Ala Pro Thr Pro Glu Pro Thr Pro Ala Ala Glu Pro Thr Ser Gin Pro 
90 95 100 105 

gcg ccg gaa ccg gaa ccc gee agg gaa cca gtg gtg gaa gtg egg gag 
Ala Pro Glu Pro Glu Pro Ala Arg Glu Pro Val Val Glu Val Arg Glu 
110 115 120 

gcg age gtc gaa aag cag cct gca age agt gat ccc etc gaa acc att 
Ala Ser Val Glu Lys Gin Pro Ala Ser Ser Asp Pro Leu Glu Thr He 
125 130 135 

cga age cgc tgg tea gag ctg cgc aac ate gtg gaa aaa caa agt gtg 
Arg Ser Arg Trp Ser Glu Leu Arg Asn He Val Glu Lys Gin Ser Val 
140 145 150 

cgc acc tea ate atg ctg acc gaa gcg cga gtt ttg gga ctg cga ggc 
Arg Thr Ser He Met Leu Thr Glu Ala Arg Val Leu Gly Leu Arg Gly 
155 160 165 
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gat acc etc gtg etc ggt cac age ace ggg gcg ttg get gcg cgt ttg 
Asp Thr Leu Val Leu Gly His Ser Thr Gly Ala Leu Ala Ala Arg Leu 
170 175 180 185 

aac get get gat cac aac gga att ttg gtc aag gtg ttg get gag gaa 
Asn Ala Ala Asp His Asn Gly He Leu Val Lys Val Leu Ala Glu Glu 
190 195 200 

act ggt ctg cag etc aag gtc gaa tgc att gtg ggc acg aac cca gec 
Thr Gly Leu Gin Leu Lys Val Glu Cys He Val Gly Thr Asn Pro Ala 
205 210 215 

gaa get gga ttt 
Glu Ala Gly Phe 
220 



<210> 194 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Met Val Asn Ser Gly Leu Asp Asp Met Arg Gly Ala Thr Ser Pro Arg 
15 10 15 

Leu Leu Leu Glu He Leu Cys Ala Arg Leu Leu Leu Ala Ser Asn Thr 
20 25 30 

Val Ala Gly Pro Ala Val Ser Ser Ser Thr Asp Ala Ala Pro Ala Ala 
35 40 45 

Thr Pro Gly Gly Leu Thr Gly He Ala Ala Ala Arg Ala Lys Ala Arg 
50 55 60 

Glu Tyr Gly Gin Lys Lys Ala Ala Pro Ala Pro Ala Pro Thr Pro Ala 
65 70 75 80 

Pro Glu Pro Val Arg Glu Gin Ser Leu Ala Pro Thr Pro Glu Pro Thr 
85 90 95 

Pro Ala Ala Glu Pro Thr Ser Gin Pro Ala Pro Glu Pro Glu Pro Ala 
100 105 110 

Arg Glu Pro Val Val Glu Val Arg Glu Ala Ser Val Glu Lys Gin Pro 
115 120 125 

Ala Ser Ser Asp Pro Leu Glu Thr He Arg Ser Arg Trp Ser Glu Leu 
130 135 140 

Arg Asn He Val Glu Lys Gin Ser Val Arg Thr Ser He Met Leu Thr 
145 150 155 160 

Glu Ala Arg Val Leu Gly Leu Arg Gly Asp Thr Leu Val Leu Gly His 
165 170 175 

Ser Thr Gly Ala Leu Ala Ala Arg Leu Asn Ala Ala Asp His Asn Gly 
180 185 190 

lie Leu Val Lys Val Leu Ala Glu Glu Thr Gly Leu Gin Leu Lys Val 
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Glu Cys lie Val Gly Thr Asn Pro Ala Glu Ala Gly Phe 
210 215 220 



<210> 195 
<211> 409 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (409) 

<223> FRXA01637 

<400> 195 

cagtctcttg caccaacgcc tgaaccaacg ccagcgggct gaacctacat tctcagcccg 60 

cgccgggaac ccggaamccg scaggraamc agtggtggaa gtg egg gag gcg age 115 

Val Arg Glu Ala Ser 



gtc gaa aag cag cct gca age agt gat ccc etc gaa ace att cga age 
Val Glu Lys Gin Pro Ala Ser Ser Asp Pro Leu Glu Thr He Arg Ser 
10 15 20 

cgc tgg tea gag ctg cgc aac ate gtg gaa aaa caa agt gtg cgc ace 
Arg Trp Ser Glu Leu Arg Asn He Val Glu Lys Gin Ser Val Arg Thr 
25 30 35 

tea ate atg ctg ace gaa gcg cga gtt ttg gga ctg cga ggc gat acc 
Ser He Met Leu Thr Glu Ala Arg Val Leu Gly Leu Arg Gly Asp Thr 
40 45 50 

etc gtg etc ggt cac age acc ggg gcg ttg get gcg cgt ttg aac get 
Leu Val Leu Gly His Ser Thr Gly Ala Leu Ala Ala Arg Leu Asn Ala 



get gat cac aac gga att ttg gtc aag gtg ttg get gag gaa act ggt 
Ala Asp His Asn Gly He Leu Val Lys Val Leu Ala Glu Glu Thr Gly 
70 75 80 85 

ctg cag etc aag gtc gaa tgc att gtg ggc acg aac cca gec gaa get 
Leu Gin Leu Lys Val Glu Cys He Val Gly Thr Asn Pro Ala Glu Ala 
90 95 100 

gga ttt 
Gly Phe 



<210> 196 
<211> 103 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 196 

Val Arg Glu Ala Ser Val Glu Lys Gin Pro Ala Ser Ser Asp Pro Leu 
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Glu Thr lie Arg Ser Arg Trp Ser 
20 

Gin Ser Val Arg Thr Ser He Met 
35 40 

Leu Arg Gly Asp Thr Leu Val Leu 
50 55 

Ala Arg Leu Asn Ala Ala Asp His 
65 70 

Ala Glu Glu Thr Gly Leu Gin Leu 
85 

Asn Pro Ala Glu Ala Gly Phe 
100 



Glu Leu Arg Asn He Val Glu Lys 
25 30 

Leu Thr Glu Ala Arg Val Leu Gly 
45 



Gly His Ser Thr Gly Ala Leu Ala 
60 



Asn Gly He Leu Val Lys Val Leu 
75 80 

Lys Val Glu Cys He Val Gly Thr 
90 95 



<210> 197 
<211> 1683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1660) 
<223> RXA00212 

<400> 197 

ttagagcgtg ccgctactcg tggtgatggt cgcgtgggcg aggacatcac ggccaatgct 60 

cgcgtgatcg aagatatccc gcaccagctt cagggcactg atg aat ate ctg tgc 115 

Met Asn He Leu Cys 



ctg ctg tgc tgg aaa ttc gcg gtg agg tgt tea tea ctg tgg agg att 
Leu Leu Cys Trp Lys Phe Ala Val Arg Cys Ser Ser Leu Trp Arg He 
10 15 20 

tec cag gag gtc aac gcg cag cgc att get gat ggt ggc aag ccg ttt 
Ser Gin Glu Val Asn Ala Gin Arg He Ala Asp Gly Gly Lys Pro Phe 



gec aac ccg cgt aat get gcg get ggt tct ctg cgt cag aaa aat att 
Ala Asn Pro Arg Asn Ala Ala Ala Gly Ser Leu Arg Gin Lys Asn He 
40 45 50 

gag gac gtg aag aag cgc cgc ctg egg atg ate age cat ggc ate ggt 
Glu Asp Val Lys Lys Arg Arg Leu Arg Met He Ser His Gly He Gly 



ttc act gaa ggc ttt age cct gcg tct cag cat gat gcg tat ctg gca 
Phe Thr Glu Gly Phe Ser Pro Ala Ser Gin His Asp Ala Tyr Leu Ala 



ttg get gec tgg ggt ttg ccc acc teg ccg tac aca gag get gtg act 

Leu Ala Ala Trp Gly Leu Pro Thr Ser Pro Tyr Thr Glu Ala Val Thr 

90 95 100 

gat cca gaa gat gtg gtg aaa aag gtc age tac tgg get gat cac cgc 
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Asp Pro Glu Asp Val Val Lys Lys Val Ser Tyr Trp Ala Asp His Arg 
105 110 115 

cac gac gca etc cat gag atg gat ggc ctg gtg att aag gtc gat gac 
His Asp Ala Leu His Glu Met Asp Gly Leu Val lie Lys Val Asp Asp 
120 125 130 

ate gca tct cag cgt get ttg ggt tec acc age cgc gcg cct cgc tgg 
He Ala Ser Gin Arg Ala Leu Gly Ser Thr Ser Arg Ala Pro Arg Trp 
135 140 145 

gee att gcg tac aag tac cct ccg gag gag gtc acc acc aag ctg ctt 
Ala He Ala Tyr Lys Tyr Pro Pro Glu Glu Val Thr Thr Lys Leu Leu 
150 155 160 165 

gat att cag gtt ggc gtt ggt cgc acc ggc cgt gtc acc cca ttc gcg 
Asp He Gin Val Gly Val Gly Arg Thr Gly Arg Val Thr Pro Phe Ala 
170 175 180 

gtc atg gag ccg gtt ctt gtt gca gga tea acg gtg tct atg gcg acg 
Val Met Glu Pro Val Leu Val Ala Gly Ser Thr Val Ser Met Ala Thr 
185 190 195 

ctg cat aac cag age gaa gtc aag cgt aaa ggc gtg etc ate ggt gac 
Leu His Asn Gin Ser Glu Val Lys Arg Lys Gly Val Leu He Gly Asp 
200 205 210 

acc gtg gtt ate cgc aag gcg ggc gag gtt ate cca gag gtg ctt ggc 
Thr Val Val He Arg Lys Ala Gly Glu Val He Pro Glu Val Leu Gly 
215 220 225 

cct gtc gta gag ctt cgt gac ggc aca gag cgc gag tac ate ttc cca 
Pro Val Val Glu Leu Arg Asp Gly Thr Glu Arg Glu Tyr He Phe Pro 
230 235 240 245 

acg ctg tgc cct gaa tgc ggt acc cgt ctg gcg ccc gcg aag gec gat 
Thr Leu Cys Pro Glu Cys Gly Thr Arg Leu Ala Pro Ala Lys Ala Asp 
250 255 260 

gac gtg gat tgg cgt tgc ccc aac atg caa age tgt cca ggt cag ctg 
Asp Val Asp Trp Arg Cys Pro Asn Met Gin Ser Cys Pro Gly Gin Leu 
265 270 275 

tec acg cgt ttg acc tac ctt get ggt cgt ggc get ttt gat att gaa 
Ser Thr Arg Leu Thr Tyr Leu Ala Gly Arg Gly Ala Phe Asp He Glu 
280 285 290 

gca ttg ggc gaa aag ggc get gaa gac etc att cgc acc ggc att ttg 
Ala Leu Gly Glu Lys Gly Ala Glu Asp Leu He Arg Thr Gly He Leu 
295 300 305 

ctt gac gag tct ggc ctg ttc gac etc aca gag gac gat ctg ctg age 
Leu Asp Glu Ser Gly Leu Phe Asp Leu Thr Glu Asp Asp Leu Leu Ser 
310 315 320 325 

tec aat gtc tac acc acc aac gee ggc aaa gta aat gec age ggc aag 
Ser Asn Val Tyr Thr Thr Asn Ala Gly Lys Val Asn Ala Ser Gly Lys 
330 335 340 

aaa ctg ctg gac aac ctg caa aaa tec aag cag acc gac etc tgg cga 
Lys Leu Leu Asp Asn Leu Gin Lys Ser Lys Gin Thr Asp Leu Trp Arg 
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gtc etc gtg gca tta tct ate agg cac gta ggc ccc acc gca gcg cgc 
Val Leu Val Ala Leu Ser lie Arg His Val Gly Pro Thr Ala Ala Arg 
360 365 370 

gec ctt gca ggt cgc tac cac tec ate cag gcg ctt ate gac gee ccc 
Ala Leu Ala Gly Arg Tyr His Ser He Gin Ala Leu He Asp Ala Pro 
375 380 385 

etc gag gaa etc tec gaa acc gat gga gta ggt acc ate att gee caa 
Leu Glu Glu Leu Ser Glu Thr Asp Gly Val Gly Thr He He Ala Gin 
390 395 400 405 

tec ttc aag gac tgg ttc gag gtt gat tgg cac aag gee ate gtg gac 
Ser Phe Lys Asp Trp Phe Glu Val Asp Trp His Lys Ala He Val Asp 
410 415 420 

aag tgg gca gee get ggt gtg act atg gag gaa gaa gta ggg gag gtc 
Lys Trp Ala Ala Ala Gly Val Thr Met Glu Glu Glu Val Gly Glu Val 
425 430 435 

get gaa caa acc ctt gaa ggc eta acc ate gtg gtc acc gga ggg ttg 
Ala Glu Gin Thr Leu Glu Gly Leu Thr He Val Val Thr Gly Gly Leu 
440 445 450 

gaa ggc ttc acc aga gat teg gtg aag gaa gee ate ate tec cgt ggc 
Glu Gly Phe Thr Arg Asp Ser Val Lys Glu Ala He He Ser Arg Gly 
455 460 465 

gga aaa gee tct gga tct gtc teg aag aaa act gac tac gtg gtg att 
Gly Lys Ala Ser Gly Ser Val Ser Lys Lys Thr Asp Tyr Val Val He 
470 475 480 485 

ggt gaa aac gca ggt tec aag gee acc aag gca gaa gaa eta ggg ctg 
Gly Glu Asn Ala Gly Ser Lys Ala Thr Lys Ala Glu Glu Leu Gly Leu 
490 495 500 

cgc att ctg gat gag gca gga ttc gtc cgt ttg etc aat acc ggc tea 
Arg He Leu Asp Glu Ala Gly Phe Val Arg Leu Leu Asn Thr Gly Ser 
505 510 515 

get gac gaa tagtegcaca tgaaaatgee cca 
Ala Asp Glu 
520 



<210> 198 
<211> 520 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 198 

Met Asn He Leu Cys Leu Leu Cys 
1 5 

Ser Leu Trp Arg He Ser Gin Glu 
20 

Gly Gly Lys Pro Phe Ala Asn Pro 

35 40 



Trp Lys Phe Ala Val Arg Cys Ser 
10 15 

Val Asn Ala Gin Arg He Ala Asp 
25 30 

Arg Asn Ala Ala Ala Gly Ser Leu 
45 
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Arg Gin Lys Asn 
50 

Ser His Gly He 
65 

Asp Ala Tyr Leu 



Thr Glu Ala Val 
100 



Trp Ala Asp His 
115 

He Lys Val Asp 
130 

Arg Ala Pro Arg 
145 

Thr Thr Lys Leu 



Val Thr Pro Phe 
180 

Val Ser Met Ala 
195 

Val Leu He Gly 
210 

Pro Glu Val Leu 
225 

Glu Tyr He Phe 



Pro Ala Lys Ala 
260 

Cys Pro Gly Gin 
275 

Ala Phe Asp He 
290 

Arg Thr Gly He 
305 

Asp Asp Leu Leu 



Asn Ala Ser Gly 
340 

Thr Asp Leu Trp 
355 



He Glu Asp Val 
55 

Gly Phe Thr Glu 
70 

Ala Leu Ala Ala 
85 

Thr Asp Pro Glu 



Arg His Asp Ala 
120 

Asp He Ala Ser 
135 

Trp Ala He Ala 
150 

Leu Asp He Gin 
165 

Ala Val Met Glu 



Thr Leu His Asn 
200 

Asp Thr Val Val 
215 

Gly Pro Val Val 
230 

Pro Thr Leu Cys 
245 

Asp Asp Val Asp 



Leu Ser Thr Arg 
280 



Glu Ala Leu Gly 
295 

Leu Leu Asp Glu 

310 

Ser Ser Asn Val 
325 

Lys Lys Leu Leu 



Arg Val Leu Val 
360 



Lys Lys Arg Arg 
60 

Gly Phe Ser Pro 
75 

Trp Gly Leu Pro 
90 

Asp Val Val Lys 
105 

Leu His Glu Met 



Gin Arg Ala Leu 
140 

Tyr Lys Tyr Pro 
155 

Val Gly Val Gly 
170 

Pro Val Leu Val 
185 

Gin Ser Glu Val 



lie Arg Lys Ala 
220 

Glu Leu Arg Asp 
235 

Pro Glu Cys Gly 
250 

Trp Arg Cys Pro 
265 

Leu Thr Tyr Leu 



Glu Lys Gly Ala 
300 

Ser Gly Leu Phe 

315 

Tyr Thr Thr Asn 
330 

Asp Asn Leu Gin 
345 

Ala Leu Ser He 



Leu Arg Met He 



Ala Ser Gin His 
80 

Thr Ser Pro Tyr 
95 

Lys Val Ser Tyr 
110 

Asp Gly Leu Val 
125 

Gly Ser Thr Ser 



Pro Glu Glu Val 
160 

Arg Thr Gly Arg 
175 

Ala Gly Ser Thr 
190 

Lys Arg Lys Gly 
205 

Gly Glu Val lie 



Gly Thr Glu Arg 
240 

Thr Arg Leu Ala 
255 

Asn Met Gin Ser 
270 

Ala Gly Arg Gly 
285 

Glu Asp Leu He 



Asp Leu Thr Glu 
320 

Ala Gly Lys Val 
335 

Lys Ser Lys Gin 
350 

Arg His Val Gly 
365 
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Pro Thr Ala Ala 
370 

Leu lie Asp Ala 
385 

Thr He He Ala 



Lys Ala He Val 
420 

Glu Val Gly Glu 
435 

Val Thr Gly Gly 
450 

He He Ser Arg 
465 

Asp Tyr Val Val 



Glu Glu Leu Gly 
500 



Leu Asn Thr Gly 
515 



Arg Ala Leu Ala 
375 

Pro Leu Glu Glu 
390 

Gin Ser Phe Lys 
405 

Asp Lys Trp Ala 



Val Ala Glu Gin 
440 

Leu Glu Gly Phe 
455 

Gly Gly Lys Ala 
470 

He Gly Glu Asn 
485 

Leu Arg He Leu 



Ser Ala Asp Glu 
520 



Gly Arg Tyr His 
380 

Leu Ser Glu Thr 
395 

Asp Trp Phe Glu 
410 

Ala Ala Gly Val 
425 

Thr Leu Glu Gly 



Thr Arg Asp Ser 
460 

Ser Gly Ser Val 
475 

Ala Gly Ser Lys 
490 

Asp Glu Ala Gly 
505 



Ser He Gin Ala 



Asp Gly Val Gly 
400 

Val Asp Trp His 
415 

Thr Met Glu Glu 
430 

Leu Thr He Val 
445 

Val Lys Glu Ala 



Ser Lys Lys Thr 
480 

Ala Thr Lys Ala 
495 

Phe Val Arg Leu 
510 



<210> 199 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXA00213 

<400> 199 

aggtctgcac ccattcatac gcgaattttg acgtgagttt tagctttccg agcacctgtg 60 

cgaatggccg tgtccaccct tagggttaga atcgggaacc gtg act gaa gat aat 115 

Val Thr Glu Asp Asn 



get caa ctg cgt aga acg tgg aac gac tta gec gag aag gtt cgt tat 
Ala Gin Leu Arg Arg Thr Trp Asn Asp Leu Ala Glu Lys Val Arg Tyr 



cac cga gat cgt tat tac aac gaa cag cca gag ate cct gat get gat 
His Arg Asp Arg Tyr Tyr Asn Glu Gin Pro Glu He Pro Asp Ala Asp 



ttt gat gcg ctt ttt aag cag ctt cag cag ttg gaa gaa gac cac ccg 
Phe Asp Ala Leu Phe Lys Gin Leu Gin Gin Leu Glu Glu Asp His Pro 



gag etc gec gtc cct gat age ccc acc atg gtt gtg ggc get ccg gtg 
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403 



499 



Glu Leu Ala Val Pro Asp Ser Pro Thr Met Val Val Gly Ala Pro Val 
55 60 65 

gca gag caa tea age ttt gac aat gtt gag cac ttg gag cga atg etc 
Ala Glu Gin Ser Ser Phe Asp Asn Val Glu His Leu Glu Arg Met Leu 
70 75 80 85 

age ttg gac aat gtt ttt gat gag cag gag ttg cgt gat tgg ttg ggc 
Ser Leu Asp Asn Val Phe Asp Glu Gin Glu Leu Arg Asp Trp Leu Gly 
90 95 100 

agg acg cca gec aag cag tat ttg acg gag ttg aaa att gat ggc ttg 
Arg Thr Pro Ala Lys Gin Tyr Leu Thr Glu Leu Lys lie Asp Gly Leu 
105 110 115 

tec ate gac ttg gtg tat cgc aat ggc cag tta gag cgt gec get act 
Ser lie Asp Leu Val Tyr Arg Asn Gly Gin Leu Glu Arg Ala Ala Thr 
120 125 130 

cgt ggt gat ggt cgc gtg ggc gag gac ate acg gec aat get cgc gtg 547 
Arg Gly Asp Gly Arg Val Gly Glu Asp lie Thr Ala Asn Ala Arg Val 
135 140 145 

ate gaa gat ate ccg cac cag ctt cag ggc act gat gaa tat cct gtg 595 
lie Glu Asp lie Pro His Gin Leu Gin Gly Thr Asp Glu Tyr Pro Val 
150 155 160 165 

cct get gtg ctg gaa att cgc ggt gag gtg ttc ate act gtg gag gat 643 
Pro Ala Val Leu Glu He Arg Gly Glu Val Phe He Thr Val Glu Asp 
170 175 180 

ttc cca gga ggt caa cgc gca gcg cat tgc tgatggtggc aagccgtttg 693 
Phe Pro Gly Gly Gin Arg Ala Ala His Cys 
185 190 



<210> 200 
<211> 191 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Val Thr Glu Asp Asn Ala Gin Leu Arg Arg Thr Trp Asn Asp Leu Ala 
15 10 15 

Glu Lys Val Arg Tyr His Arg Asp Arg Tyr Tyr Asn Glu Gin Pro Glu 
20 25 30 

He Pro Asp Ala Asp Phe Asp Ala Leu Phe Lys Gin Leu Gin Gin Leu 
35 40 45 

Glu Glu Asp His Pro Glu Leu Ala Val Pro Asp Ser Pro Thr Met Val 
50 55 60 

Val Gly Ala Pro Val Ala Glu Gin Ser Ser Phe Asp Asn Val Glu His 
65 70 75 80 

Leu Glu Arg Met Leu Ser Leu Asp Asn Val Phe Asp Glu Gin Glu Leu 
85 90 95 
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Arg Asp Trp Leu 
100 



Lys lie Asp Gly 
115 

Glu Arg Ala Ala 
130 

Ala Asn Ala Arg 
145 

Asp Glu Tyr Pro 



He Thr Val Glu 
180 



Gly Arg Thr Pro 



Leu Ser He Asp 
120 



Thr Arg Gly Asp 
135 

Val He Glu Asp 
150 

Val Pro Ala Val 
165 

Asp Phe Pro Gly 



Ala Lys Gin Tyr 
105 

Leu Val Tyr Arg 



Gly Arg Val Gly 
140 

He Pro His Gin 
155 

Leu Glu He Arg 
170 

Gly Gin Arg Ala 
185 



Leu Thr Glu Leu 
110 

Asn Gly Gin Leu 
125 

Glu Asp He Thr 



Leu Gin Gly Thr 
160 

Gly Glu Val Phe 
175 

Ala His Cys 
190 



<210> 201 
<211> 366 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (343) 

<223> RXA00789 

<400> 201 

cgcccggcag ccagctgcgc atccgcgttg ccgacggctc catcactgcg gcatccatgg 60 

gcacccagca agcaaactaa aaacttagga gaatgaagaa atg acc aat cca gat 115 

Met Thr Asn Pro Asp 



ate gtc ggt tec ggc caa ggc aac gat tec ttc gag cca gtc gec caa 
He Val Gly Ser Gly Gin Gly Asn Asp Ser Phe Glu Pro Val Ala Gin 



tta tec tac gag cgt gca cgc gat gaa etc gtt gaa att gta aaa att 
Leu Ser Tyr Glu Arg Ala Arg Asp Glu Leu Val Glu He Val Lys He 
25 30 35 

ttg gag etc ggc caa atg ggc etc gac gaa tec etc aaa tac tgg gag 
Leu Glu Leu Gly Gin Met Gly Leu Asp Glu Ser Leu Lys Tyr Trp Glu 
40 45 50 

cgc ggc gaa gec eta gca aag cgc tgc gaa gag cac ctg gec ggc gee 
Arg Gly Glu Ala Leu Ala Lys Arg Cys Glu Glu His Leu Ala Gly Ala 



tea gcg cgc gtc gag caa gca tta aac cag gca gaa taatgctttt 
Ser Ala Arg Val Glu Gin Ala Leu Asn Gin Ala Glu 



cgacgcatcc etc 



<210> 202 
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<211> 81 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 202 

Met Thr Asn Pro Asp He Val Gly Ser Gly Gin Gly Asn Asp Ser Phe 
15 10 15 

Glu Pro Val Ala Gin Leu Ser Tyr Glu Arg Ala Arg Asp Glu Leu Val 
20 25 30 

Glu He Val Lys He Leu Glu Leu Gly Gin Met Gly Leu Asp Glu Ser 
35 40 45 

Leu Lys Tyr Trp Glu Arg Gly Glu Ala Leu Ala Lys Arg Cys Glu Glu 
50 55 60 

His Leu Ala Gly Ala Ser Ala Arg Val Glu Gin Ala Leu Asn Gin Ala 
65 70 75 80 

Glu 



<210> 203 
<211> 1185 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1162) 

<223> RXN00790 

<400> 203 

acggcttggc catttgtggg tggagggcca gctcgctcag attaatgtaa agcccaattg 60 

aaagctgtcg aatttgacgc ttcgtgatgt ggagcaagaa atg tct gtg cag ctg 115 

Met Ser Val Gin Leu 



acc tgc ccg acg gac att ate cgc aat cgc ccc aca ccg etc aag gat 
Thr Cys Pro Thr Asp He He Arg Asn Arg Pro Thr Pro Leu Lys Asp 
10 15 20 

ggc gac cgc gtg att gtg tac ggc aag ccc gcg ttt tat gca ggc cgc 
Gly Asp Arg Val He Val Tyr Gly Lys Pro Ala Phe Tyr Ala Gly Arg 
25 30 35 

ggc act ttt teg ctg tgg gtg act gat ate cgt ccc gtg ggt att ggt 
Gly Thr Phe Ser Leu Trp Val Thr Asp He Arg Pro Val Gly He Gly 
40 45 50 

gag ttg ctg gcg cgc att gag gag ctg cgt aaa agg ctt gee gcg gag 
Glu Leu Leu Ala Arg He Glu Glu Leu Arg Lys Arg Leu Ala Ala Glu 
55 60 65 

ggt ctt ttt gat cca get egg aag aag cga ctg cca ttt ctg ccc aac 
Gly Leu Phe Asp Pro Ala Arg Lys Lys Arg Leu Pro Phe Leu Pro Asn 
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cgc gtt ggt ttg ate acg gga cgt ggt tea gcg get gag cgc gat gtg 
Arg Val Gly Leu lie Thr Gly Arg Gly Ser Ala Ala Glu Arg Asp Val 
90 95 100 

ctg age gtg get aag gat cgc tgg ccg gaa gtg cag ttt gag gtg ate 
Leu Ser Val Ala Lys Asp Arg Trp Pro Glu Val Gin Phe Glu Val He 
105 HO H5 

aac acg gca gtt cag ggc get tea get gtt cct gaa ate ate gaa gcg 
Asn Thr Ala Val Gin Gly Ala Ser Ala Val Pro Glu He He Glu Ala 
120 125 130 

ttg egg gtt tta gat cag gac cct cgc gtg gat gtc ate ate att gee 
Leu Arg Val Leu Asp Gin Asp Pro Arg Val Asp Val He He He Ala 
135 140 145 

cgc ggc ggc ggt tct gtg gag gat ctg etc ccc ttc tct gag gag gee 
Arg Gly Gly Gly Ser Val Glu Asp Leu Leu Pro Phe Ser Glu Glu Ala 
150 155 160 165 

ttg cag cgc gca gtc gcg gca gcg cag acg ccc gtg gtg tec gcg att 
Leu Gin Arg Ala Val Ala Ala Ala Gin Thr Pro Val Val Ser Ala He 
170 175 180 

ggc cac gaa cca gat acg ccg gtg ttg gac aat gtc gec gac ctt cgc 
Gly His Glu Pro Asp Thr Pro Val Leu Asp Asn Val Ala Asp Leu Arg 
185 190 195 

gcg gcg acc ccg ace gat gca gca aag cgc gtg gtg cct gat gtg gca 
Ala Ala Thr Pro Thr Asp Ala Ala Lys Arg Val Val Pro Asp Val Ala 
200 205 210 

gaa gaa cgc atg ttg ate aat cag ctt cgc agt cgt agt gec gcg gcg 
Glu Glu Arg Met Leu He Asn Gin Leu Arg Ser Arg Ser Ala Ala Ala 
215 220 225 

ttg cgc ggt tgg gtg cag cgc gag cag cag gcg ttg gca gcg att cgc 
Leu Arg Gly Trp Val Gin Arg Glu Gin Gin Ala Leu Ala Ala He Arg 
230 235 240 245 

acc agg ccg gtg ctg get gat ccg atg acc ccg att aac cgc cga cgt 
Thr Arg Pro Val Leu Ala Asp Pro Met Thr Pro He Asn Arg Arg Arg 
250 255 260 

gat gag att gec cag get gtg ggc ttg att agg cgc gat gtc acc cat 
Asp Glu He Ala Gin Ala Val Gly Leu He Arg Arg Asp Val Thr His 
265 270 275 

etc gtc cgc acc gag caa gca ctg gtg gcg teg ttg cgc gca cag gtt 
Leu Val Arg Thr Glu Gin Ala Leu Val Ala Ser Leu Arg Ala Gin Val 
280 285 290 

tec gcg etc ggc ccg tec gca acc ttg gcg cgc ggt tat tec gtg gtg 
Ser Ala Leu Gly Pro Ser Ala Thr Leu Ala Arg Gly Tyr Ser Val Val 
295 300 305 

cag gtt att cct cgc gac ggc age gec ccg gaa gtg gtc acc acc ate 
Gin Val He Pro Arg Asp Gly Ser Ala Pro Glu Val Val Thr Thr He 
310 315 320 325 

gag caa tea ccg ccc ggc age cag ctg cgc ate cgc gtt gec gac ggc 
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Glu Gin Ser Pro Pro Gly Ser Gin Leu Arg lie Arg Val Ala Asp Gly 
330 335 340 

tec ate act gcg gca tec atg ggc acc cag caa gca aac taaaaactta 
Ser lie Thr Ala Ala Ser Met Gly Thr Gin Gin Ala Asn 
345 350 

ggagaatgaa gaa 



<210> 204 
<211> 354 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 204 

Met Ser Val Gin Leu Thr Cys Pro Thr Asp He He Arg Asn Arg Pro 
15 10 15 

Thr Pro Leu Lys Asp Gly Asp Arg Val He Val Tyr Gly Lys Pro Ala 
20 25 30 

Phe Tyr Ala Gly Arg Gly Thr Phe Ser Leu Trp Val Thr Asp He Arg 
35 40 45 

Pro Val Gly He Gly Glu Leu Leu Ala Arg He Glu Glu Leu Arg Lys 
50 55 60 

Arg Leu Ala Ala Glu Gly Leu Phe Asp Pro Ala Arg Lys Lys Arg Leu 
65 70 75 80 

Pro Phe Leu Pro Asn Arg Val Gly Leu He Thr Gly Arg Gly Ser Ala 
85 90 95 

Ala Glu Arg Asp Val Leu Ser Val Ala Lys Asp Arg Trp Pro Glu Val 
100 105 HO 

Gin Phe Glu Val He Asn Thr Ala Val Gin Gly Ala Ser Ala Val Pro 
115 120 125 

Glu He He Glu Ala Leu Arg Val Leu Asp Gin Asp Pro Arg Val Asp 
130 135 140 

Val He He He Ala Arg Gly Gly Gly Ser Val Glu Asp Leu Leu Pro 
145 150 155 160 

Phe Ser Glu Glu Ala Leu Gin Arg Ala Val Ala Ala Ala Gin Thr Pro 
165 170 175 

Val Val Ser Ala He Gly His Glu Pro Asp Thr Pro Val Leu Asp Asn 
180 185 190 

Val Ala Asp Leu Arg Ala Ala Thr Pro Thr Asp Ala Ala Lys Arg Val 
195 200 205 

Val Pro Asp Val Ala Glu Glu Arg Met Leu He Asn Gin Leu Arg Ser 
210 215 220 

Arg Ser Ala Ala Ala Leu Arg Gly Trp Val Gin Arg Glu Gin Gin Ala 
225 230 235 240 
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Leu Ala Ala lie 



lie Asn Arg Arg 
260 



Arg Asp Val Thr 
275 

Leu Arg Ala Gin 
290 

Gly Tyr Ser Val 
305 

Val Val Thr Thr 



Arg Val Ala Asp 
340 



Arg Thr Arg Pro 
245 

Arg Asp Glu lie 



His Leu Val Arg 
280 

Val Ser Ala Leu 
295 

Val Gin Val He 
310 

lie Glu Gin Ser 
325 

Gly Ser lie Thr 



Val Leu Ala Asp 
250 

Ala Gin Ala Val 
265 

Thr Glu Gin Ala 



Gly Pro Ser Ala 
300 



Pro Arg Asp Gly 
315 

Pro Pro Gly Ser 
330 

Ala Ala Ser Met 
345 



Pro Met Thr Pro 
255 

Gly Leu He Arg 
270 

Leu Val Ala Ser 
285 

Thr Leu Ala Arg 



Ser Ala Pro Glu 
320 



Gin Leu Arg He 
335 

Gly Thr Gin Gin 
350 



Ala Asn 



<210> 205 
<211> 1049 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (1026) 
<223> FRXA00790 



<400> 205 

cgc aat cgc ccc aca ccg etc aag gat ggc gac cgc gtg att gtg tac 

Arg Asn Arg Pro Thr Pro Leu Lys Asp Gly Asp Arg Val He Val Tyr 

15 10 15 



ggc aag ccc gcg ttt tat gca ggc cgc ggc act ttt teg ctg tgg gtg 96 
Gly Lys Pro Ala Phe Tyr Ala Gly Arg Gly Thr Phe Ser Leu Trp Val 
20 25 30 

act gat ate cgt ccc gtg ggt att ggt gag ttg ctg gcg cgc att gag 144 
Thr Asp He Arg Pro Val Gly He Gly Glu Leu Leu Ala Arg He Glu 
35 40 45 

gag ctg cgt aaa agg ctt gec gcg gag ggt ctt ttt gat cca get egg 192 
Glu Leu Arg Lys Arg Leu Ala Ala Glu Gly Leu Phe Asp Pro Ala Arg 



aag aag cga ctg cca ttt ctg ccc aac cgc gtt ggt ttg ate acg gga 
Lys Lys Arg Leu Pro Phe Leu Pro Asn Arg Val Gly Leu He Thr Gly 
65 70 75 80 



cgt ggt tea gcg get gag cgc gat gtg ctg age gtg get aag gat cgc 
Arg Gly Ser Ala Ala Glu Arg Asp Val Leu Ser Val Ala Lys Asp Arg 
85 90 95 



tgg ccg gaa gtg cag ttt gag gtg ate aac acg gca gtt cag ggc get 33 6 
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Trp Pro Glu Val Gin Phe Glu Val He Asn Thr Ala Val Gin Gly Ala 
100 105 HO 

tea get gtt cct gaa ate ate gaa gcg ttg egg gtt tta gat cag gac 
Ser Ala Val Pro Glu He He Glu Ala Leu Arg Val Leu Asp Gin Asp 
115 ' 120 125 

cct cgc gtg gat gtc ate ate att gee cgc ggc ggc ggt tct gtg gag 
Pro Arg Val Asp Val He He He Ala Arg Gly Gly Gly Ser Val Glu 
130 135 140 

gat ctg etc ccc ttc tct gag gag gec ttg cag cgc gca gtc gcg gca 
Asp Leu Leu Pro Phe Ser Glu Glu Ala Leu Gin Arg Ala Val Ala Ala 
145 150 155 160 

gcg cag acg ccc gtg gtg tec gcg att ggc cac gaa cca gat acg ccg 
Ala Gin Thr Pro Val Val Ser Ala He Gly His Glu Pro Asp Thr Pro 
165 170 175 

gtg ttg gac aat gtc gee gac ctt cgc gcg gcg acc ccg acc gat gca 
Val Leu Asp Asn Val Ala Asp Leu Arg Ala Ala Thr Pro Thr Asp Ala 
180 185 190 

gca aag cgc gtg gtg cct gat gtg gca gaa gaa cgc atg ttg ate aat 
Ala Lys Arg Val Val Pro Asp Val Ala Glu Glu Arg Met Leu He Asn 
195 200 205 

cag ctt cgc agt cgt agt gec gcg gcg ttg cgc ggt tgg gtg cag cgc 
Gin Leu Arg Ser Arg Ser Ala Ala Ala Leu Arg Gly Trp Val Gin Arg 
210 215 220 

gag cag cag gcg ttg gca gcg att cgc acc agg ccg gtg ctg get gat 
Glu Gin Gin Ala Leu Ala Ala He Arg Thr Arg Pro Val Leu Ala Asp 
225 230 235 240 

ccg atg acc ccg att aac cgc cga cgt gat gag att gec cag get gtg 
Pro Met Thr Pro He Asn Arg Arg Arg Asp Glu He Ala Gin Ala Val 
245 250 255 

ggc ttg att agg cgc gat gtc acc cat etc gtc cgc acc gag caa gca 
Gly Leu He Arg Arg Asp Val Thr His Leu Val Arg Thr Glu Gin Ala 
260 265 270 

ctg gtg gcg teg ttg cgc gca cag gtt tec gcg etc ggc ccg tec gca 
Leu Val Ala Ser Leu Arg Ala Gin Val Ser Ala Leu Gly Pro Ser Ala 
275 280 285 

acc ttg gcg cgc ggt tat tec gtg gtg cag gtt att cct cgc gac ggc 
Thr Leu Ala Arg Gly Tyr Ser Val Val Gin Val He Pro Arg Asp Gly 
290 295 300 

age gee ccg gaa gtg gtc acc acc ate gag caa tea ccg ccc ggc age 
Ser Ala Pro Glu Val Val Thr Thr He Glu Gin Ser Pro Pro Gly Ser 
305 310 315 320 

cag ctg cgc ate cgc gtt gee gac ggc tec ate act gcg gca tec atg 
Gin Leu Arg He Arg Val Ala Asp Gly Ser He Thr Ala Ala Ser Met 
325 330 335 



ggc acc cag caa gca aac taaaaactta ggagaatgaa gaa 
Gly Thr Gin Gin Ala Asn 



1049 
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<210> 206 
<211> 342 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Arg Asn Arg Pro Thr Pro Leu Lys Asp Gly Asp Arg Val He Val Tyr 
15 10 15 

Gly Lys Pro Ala Phe Tyr Ala Gly Arg Gly Thr Phe Ser Leu Trp Val 
20 25 30 

Thr Asp He Arg Pro Val Gly He Gly Glu Leu Leu Ala Arg He Glu 
35 40 45 

Glu Leu Arg Lys Arg Leu Ala Ala Glu Gly Leu Phe Asp Pro Ala Arg 
50 55 60 

Lys Lys Arg Leu Pro Phe Leu Pro Asn Arg Val Gly Leu He Thr Gly 
65 70 75 80 

Arg Gly Ser Ala Ala Glu Arg Asp Val Leu Ser Val Ala Lys Asp Arg 
85 90 95 

Trp Pro Glu Val Gin Phe Glu Val He Asn Thr Ala Val Gin Gly Ala 
100 105 HO 

Ser Ala Val Pro Glu He He Glu Ala Leu Arg Val Leu Asp Gin Asp 
115 120 125 

Pro Arg Val Asp Val He He He Ala Arg Gly Gly Gly Ser Val Glu 
130 135 140 

Asp Leu Leu Pro Phe Ser Glu Glu Ala Leu Gin Arg Ala Val Ala Ala 
145 150 155 160 

Ala Gin Thr Pro Val Val Ser Ala He Gly His Glu Pro Asp Thr Pro 
165 170 175 

Val Leu Asp Asn Val Ala Asp Leu Arg Ala Ala Thr Pro Thr Asp Ala 
180 185 190 

Ala Lys Arg Val Val Pro Asp Val Ala Glu Glu Arg Met Leu He Asn 
195 200 205 

Gin Leu Arg Ser Arg Ser Ala Ala Ala Leu Arg Gly Trp Val Gin Arg 
210 215 220 

Glu Gin Gin Ala Leu Ala Ala He Arg Thr Arg Pro Val Leu Ala Asp 
225 230 235 240 

Pro Met Thr Pro He Asn Arg Arg Arg Asp Glu He Ala Gin Ala Val 
245 250 255 

Gly Leu He Arg Arg Asp Val Thr His Leu Val Arg Thr Glu Gin Ala 
260 265 270 

Leu Val Ala Ser Leu Arg Ala Gin Val Ser Ala Leu Gly Pro Ser Ala 
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275 280 

Thr Leu Ala Arg Gly Tyr Ser Val 
290 295 

Ser Ala Pro Glu Val Val Thr Thr 
305 310 

Gin Leu Arg He Arg Val Ala Asp 
325 

Gly Thr Gin Gin Ala Asn 
340 



285 

Val Gin Val He Pro Arg Asp Gly 
300 

He Glu Gin Ser Pro Pro Gly Ser 
315 320 

Gly Ser He Thr Ala Ala Ser Met 
330 335 



<210> 207 
<211> 912 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (889) 

<223> RXA00898 

<400> 207 

caggtatcgg cctgtatcaa aagctcgggt tcagtgaaca ccaccgacac cggtacgccg 6 0 

aacggaaatt ctaaaatcca aaacagctag ggtataagtc atg cgc ate gtt aat 115 

Met Arg He Val Asn 
1 5 

tgg aac gtc aac tct get cgc act cgt gtg gac egg atg gtc gat ttt 163 
Trp Asn Val Asn Ser Ala Arg Thr Arg Val Asp Arg Met Val Asp Phe 
10 15 20 

ttg ctt cgc cat gat gtt gat gta tta gcg gtg cag gaa acc aag tgt 211 
Leu Leu Arg His Asp Val Asp Val Leu Ala Val Gin Glu Thr Lys Cys 
25 30 35 

aaa gat gag caa ttt ccc acc gag cgt ttc acc gaa ate ggc tat gag 259 
Lys Asp Glu Gin Phe Pro Thr Glu Arg Phe Thr Glu He Gly Tyr Glu 
40 45 50 

gta gec cat ttc ggc ctt aac cag tgg aat ggt gtc gec att att tec 30"; 
Val Ala His Phe Gly Leu Asn Gin Trp Asn Gly Val Ala He He Ser 



cgc gtt ggc att gaa aat gtg gaa acc cac ttc cct gee caa ccg gga 
Arg Val Gly He Glu Asn Val Glu Thr His Phe Pro Ala Gin Pro Gly 



ttc aac aaa gac ate acc aag gaa caa tec ate gaa gec cgc gec ate 

Phe Asn Lys Asp He Thr Lys Glu Gin Ser He Glu Ala Arg Ala He 
90 95 100 

ggc gec cgc tgc ggt ggt gtc cag gtg tgg age etc tat gtt ccc aac 

Gly Ala Arg Cys Gly Gly Val Gin Val Trp Ser Leu Tyr Val Pro Asn 
105 110 115 



ggc cgc gaa ate gca gat cct cac tac gac tac aaa ctg cgc tgg eta 



499 
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Gly Arg Glu lie Ala Asp Pro His Tyr Asp Tyr Lys Leu Arg Trp Leu 
120 125 130 

ttc tec ctg cgc aac tac gtg ate gac ace ttg gaa tac cgc ccc gag 
Phe Ser Leu Arg Asn Tyr Val He Asp Thr Leu Glu Tyr Arg Pro Glu 
135 140 145 

gaa aaa ctg gtg ttg etc ggc gac ttc aac ate gcg ccc aca gac ate 
Glu Lys Leu Val Leu Leu Gly Asp Phe Asn He Ala Pro Thr Asp He 
150 155 160 165 

gac gtc tgg gac ate gca gee ttc gaa gga aaa ace cac gtc ace gaa 
Asp Val Trp Asp He Ala Ala Phe Glu Gly Lys Thr His Val Thr Glu 
170 175 180 

cca gaa cgt gca get ttc gac ggc etc ate gaa gee gga etc aaa gaa 
Pro Glu Arg Ala Ala Phe Asp Gly Leu He Glu Ala Gly Leu Lys Glu 
185 190 195 

ace ace ccc gga cct ggt acc tac acc tac tgg gat tac aaa ggc gca 
Thr Thr Pro Gly Pro Gly Thr Tyr Thr Tyr Trp Asp Tyr Lys Gly Ala 
200 205 210 

cgc ttc etc aaa ggc gaa ggc atg cgc ate gat ttc cag etc gca tec 
Arg Phe Leu Lys Gly Glu Gly Met Arg He Asp Phe Gin Leu Ala Ser 
215 220 225 

ccg gee ctt get gca acc gcg ggt gaa acc ttt gtg gac gtt gaa gaa 
Pro Ala Leu Ala Ala Thr Ala Gly Glu Thr Phe Val Asp Val Glu Glu 
230 235 240 245 

cgc age gga acc ggc gee tct gac cac gca cca gtc ate gtt gat tac 
Arg Ser Gly Thr Gly Ala Ser Asp His Ala Pro Val He Val Asp Tyr 
250 255 260 

aag gtg taactgcgta tgatctttca gat 
Lys Val 



<210> 208 
<211> 263 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 208 

Met Arg He Val Asn Trp Asn Val Asn Ser Ala Arg Thr Arg Val Asp 
15 10 15 

Arg Met Val Asp Phe Leu Leu Arg His Asp Val Asp Val Leu Ala Val 
20 25 30 

Gin Glu Thr Lys Cys Lys Asp Glu Gin Phe Pro Thr Glu Arg Phe Thr 
35 40 45 

Glu He Gly Tyr Glu Val Ala His Phe Gly Leu Asn Gin Trp Asn Gly 
50 55 60 

Val Ala He He Ser Arg Val Gly lie Glu Asn Val Glu Thr His Phe 
65 70 75 80 
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Pro Ala Gin Pro Gly Phe Asn Lys Asp He Thr Lys Glu Gin Ser He 
85 90 95 

Glu Ala Arg Ala He Gly Ala Arg Cys Gly Gly Val Gin Val Trp Ser 
100 105 110 

Leu Tyr Val Pro Asn Gly Arg Glu He Ala Asp Pro His Tyr Asp Tyr 
115 120 125 

Lys Leu Arg Trp Leu Phe Ser Leu Arg Asn Tyr Val He Asp Thr Leu 
130 135 140 

Glu Tyr Arg Pro Glu Glu Lys Leu Val Leu Leu Gly Asp Phe Asn He 
145 150 155 160 

Ala Pro Thr Asp He Asp Val Trp Asp He Ala Ala Phe Glu Gly Lys 
165 170 175 

Thr His Val Thr Glu Pro Glu Arg Ala Ala Phe Asp Gly Leu He Glu 
180 185 190 

Ala Gly Leu Lys Glu Thr Thr Pro Gly Pro Gly Thr Tyr Thr Tyr Trp 
195 200 205 

Asp Tyr Lys Gly Ala Arg Phe Leu Lys Gly Glu Gly Met Arg He Asp 
210 215 220 

Phe Gin Leu Ala Ser Pro Ala Leu Ala Ala Thr Ala Gly Glu Thr Phe 
225 230 235 240 

Val Asp Val Glu Glu Arg Ser Gly Thr Gly Ala Ser Asp His Ala Pro 
245 250 255 

Val He Val Asp Tyr Lys Val 
260 



<210> 209 
<211> 806 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1)..(783) 
<223> RXN03175 

<400> 209 

gtc cgc gca age gaa aaa gac acc gec acc gca ctg caa ccc gec tta 48 

Val Arg Ala Ser Glu Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu 
15 10 15 

gat aac gga tgg cac tac att ggt gec cca gca get gec aag gga cgt 96 
Asp Asn Gly Trp His Tyr He Gly Ala Pro Ala Ala Ala Lys Gly Arg 
20 25 30 

gec ggt gtc ggc att ttg tct agg cat gaa ctt gaa gat gtg aac ate 144 
Ala Gly Val Gly lie Leu Ser Arg His Glu Leu Glu Asp Val Asn He 
35 40 45 



ggt ttt gga tct ttc ctt gac tec ggc cgc tac att gaa gca acc ate 192 
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Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg Tyr He Glu Ala Thr He 
50 55 60 

aaa gac acc acc ctg gat gtg cca gta acc gtg gca tct ctt tac etc 
Lys Asp Thr Thr Leu Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu 
65 70 75 80 

ccc tea ggt tea gcg ggc acc gac aag cag gat gaa aag tac cgc ttc 
Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe 



etc gat gaa ttc gaa ggg ttc ctg gac cag cgc get aaa gaa cgc tec 
Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser 
100 105 110 

cac atg gtc ate ggt ggc gac tgg aac ate tgc cac cgc cgc gaa gac 
His Met Val He Gly Gly Asp Trp Asn He Cys His Arg Arg Glu Asp 
115 120 125 

ctg aaa aac tgg aaa acc aac caa aag aaa tec ggt ttc ctt ccc gac 
Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp 
130 135 140 

gaa cgc gca ttc atg gat tea gtc ttt ggc acc ttc cca gat gag gca 
Glu Arg Ala Phe Met Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala 
145 150 155 160 

acc cag gtt gca ggg gec ggc gac ttc ttc ggt gee gtg gac tat gaa 
Thr Gin Val Ala Gly Ala Gly Asp Phe Phe Gly Ala Val Asp Tyr Glu 
165 170 175 

gga acg agg cgt cga gaa gca act acg gac cct gcg tgg ttc gac gtt 
Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp Pro Ala Trp Phe Asp Val 
180 185 190 

gca cgt cgc ctg caa cct gaa ggc gac ggc ccc tac act tgg tgg acc 
Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr 
195 200 205 

tac cgc gga aaa gec ttc gac acc ggc gec gga tgg cgc ate gac tac 
Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala Gly Trp Arg He Asp Tyr 
210 215 220 

caa gca gca acc gca gcg atg etc gaa cgc gca gaa cgc tec tgg gta 
Gin Ala Ala Thr Ala Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val 
225 230 235 240 

gac aaa gec get gca tac gat ttg cgc tgg tea gat cac tea cca ctg 
Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu 
245 250 255 

aac gtg ate tac tec taaaatgctg ctgacaattc tat 
Asn Val He Tyr Ser 
260 



<210> 210 
<211> 261 
<212> PRT 

<213> Corynebacterium gluta 
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<400> 210 

Val Arg Ala Ser Glu Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu 



Asp Asn Gly Trp His Tyr lie Gly Ala Pro Ala Ala Ala Lys Gly Arg 
20 25 30 

Ala Gly Val Gly lie Leu Ser Arg His Glu Leu Glu Asp Val Asn lie 
35 40 45 

Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg Tyr lie Glu Ala Thr lie 
50 55 60 

Lys Asp Thr Thr Leu Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu 
65 70 75 80 

Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe 
85 90 95 

Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser 
100 105 110 

His Met Val lie Gly Gly Asp Trp Asn lie Cys His Arg Arg Glu Asp 
115 120 125 

Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp 
130 135 140 

Glu Arg Ala Phe Met Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala 
145 150 155 160 

Thr Gin Val Ala Gly Ala Gly Asp Phe Phe Gly Ala Val Asp Tyr Glu 
165 170 175 

Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp Pro Ala Trp Phe Asp Val 
180 185 190 

Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr 
195 200 205 

Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala Gly Trp Arg lie Asp Tyr 
210 215 220 

Gin Ala Ala Thr Ala Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val 
225 230 235 240 

Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu 
245 250 255 



Asn Val lie Tyr Ser 
260 



<210> 211 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
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<223> FRXA02883 
<400> 211 

tgccatcgtg gtgtggttcc ccatggtggc cttgcgtaaa cgcacataaa cggggttggc 60 

ggatggagga tttccccaag cacccactag tgtgacaagc atg agt ttt cac ate 115 

Met Ser Phe His lie 



aca tec gtc aat gtc aac ggc att agg gca gcg gtc aaa cag cga age 
Thr Ser Val Asn Val Asn Gly lie Arg Ala Ala Val Lys Gin Arg Ser 
10 15 20 

gaa aca aac eta ggt ttc ctt ccg tgg ctt gaa gaa act cgc ccg gac 
Glu Thr Asn Leu Gly Phe Leu Pro Trp Leu Glu Glu Thr Arg Pro Asp 



gtt gtc etc etc caa gaa gtc cgc gca age gaa aaa gac acc gec acc 
Val Val Leu Leu Gin Glu Val Arg Ala Ser Glu Lys Asp Thr Ala Thr 



gca ctg caa ccc gee tta gat aac gga tgg cac tac att ggt gec cca 
Ala Leu Gin Pro Ala Leu Asp Asn Gly Trp His Tyr He Gly Ala Pro 
55 60 65 

gca get gec aag gga cgt gec ggt gtc ggc att ttg tct agg cat gaa 
Ala Ala Ala Lys Gly Arg Ala Gly Val Gly He Leu Ser Arg His Glu 



ctt gaa gat gtg aac ate ggt ttt gga tct ttc ctt gac tec ggc cgc 
Leu Glu Asp Val Asn He Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg 
90 95 100 

tac att gaa gca acc ate aaa gac acc acc ctg gat gtg cca gta acc 
Tyr He Glu Ala Thr He Lys Asp Thr Thr Leu Asp Val Pro Val Thr 
105 110 115 

gtg gca tct ctt tac etc ccc tea ggt tea gcg ggc acc gac aag cag 
Val Ala Ser Leu Tyr Leu Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin 
120 125 130 

gat gaa aag tac cgc ttc etc gat gaa ttc gaa ggg ttc ctg gac cag 
Asp Glu Lys Tyr Arg Phe Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin 
135 140 145 

cgc get aaa gaa cgc tec cac atg gtc ate ggt ggc gac tgg aac ate 
Arg Ala Lys Glu Arg Ser His Met Val He Gly Gly Asp Trp Asn He 
150 155 160 165 

tgc cac cgc cgc gaa gac ctg aaa aac tgg aaa acc aac caa aag aaa 
Cys His Arg Arg Glu Asp Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys 
170 175 180 

tec ggt ttc ctt ccc gac gaa cgc gca ttc atg gat tea gtc ttt ggc 
Ser Gly Phe Leu Pro Asp Glu Arg Ala Phe Met Asp Ser Val Phe Gly 
185 190 195 

acc ttc cca gat gag gca acc cag gtt gca ggg gee ggc gac ttc ttc 
Thr Phe Pro Asp Glu Ala Thr Gin Val Ala Gly Ala Gly Asp Phe Phe 
200 205 210 
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ggt gcc gtg gac tat gaa gga acg agg cgt cga gaa gca act acg gac 787 
Gly Ala Val Asp Tyr Glu Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp 
215 220 225 

cct gcg tgg ttc gac gtt gca cgt cgc ctg caa cct gaa ggc gac ggc 835 
Pro Ala Trp Phe Asp Val Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly 
230 235 240 245 

ccc tac act tgg tgg acc tac cgc gga aaa gcc ttc gac acc ggc gcc 883 
Pro Tyr Thr Trp Trp Thr Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala 
250 255 260 

gga tgg cgc ate gac tac caa gca gca acc gca gcg atg etc gaa cgc 931 
Gly Trp Arg He Asp Tyr Gin Ala Ala Thr Ala Ala Met Leu Glu Arg 
265 270 275 

gca gaa cgc tec tgg gta gac aaa gcc get gca tac gat ttg cgc tgg 97 9 
Ala Glu Arg Ser Trp Val Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp 
280 285 290 

tea gat cac tea cca ctg aac gtg ate tac tec taaaatgctg ctgacaattc 1032 
Ser Asp His Ser Pro Leu Asn Val He Tyr Ser 
295 300 



<210> 212 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 212 

Met Ser Phe His He Thr Ser Val Asn Val Asn Gly He Arg Ala Ala 
15 10 15 

Val Lys Gin Arg Ser Glu Thr Asn Leu Gly Phe Leu Pro Trp Leu Glu 
20 25 30 

Glu Thr Arg Pro Asp Val Val Leu Leu Gin Glu Val Arg Ala Ser Glu 
35 40 45 

Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu Asp Asn Gly Trp His 
50 55 60 

Tyr He Gly Ala Pro Ala Ala Ala Lys Gly Arg Ala Gly Val Gly He 
65 70 75 80 

Leu Ser Arg His Glu Leu Glu Asp Val Asn He Gly Phe Gly Ser Phe 
85 90 95 

Leu Asp Ser Gly Arg Tyr He Glu Ala Thr lie Lys Asp Thr Thr Leu 
100 105 110 

Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu Pro Ser Gly Ser Ala 
115 120 125 

Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe Leu Asp Glu Phe Glu 
130 135 140 

Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser His Met Val lie Gly 
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Gly Asp Trp Asn lie Cys His Arg Arg Glu Asp Leu Lys Asn Trp Lys 
165 170 175 

Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp Glu Arg Ala Phe Met 
180 185 190 

Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala Thr Gin Val Ala Gly 
195 200 205 

Ala Gly Asp Phe Phe Gly Ala Val Asp Tyr Glu Gly Thr Arg Arg Arg 
210 215 220 

Glu Ala Thr Thr Asp Pro Ala Trp Phe Asp Val Ala Arg Arg Leu Gin 
225 230 235 240 

Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr Tyr Arg Gly Lys Ala 
245 250 255 

Phe Asp Thr Gly Ala Gly Trp Arg lie Asp Tyr Gin Ala Ala Thr Ala 
260 265 270 

Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val Asp Lys Ala Ala Ala 
275 280 285 

Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu Asn Val lie Tyr Ser 
290 295 300 



<210> 213 
<211> 1530 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1507) 
<223> RXA00341 

<400> 213 

gacccatacc aagacctatc tggggaacct cgacccttct gtgcccaagg aaactcaaca 60 

cccctgcata tacttttccg ctgtggaaca atgggagcgc atg aag etc tat gca 115 

Met Lys Leu Tyr Ala 



gca gtc etc gac ttt gaa cca gtg gca caa gag ttc ggt gtg gag cga 
Ala Val Leu Asp Phe Glu Pro Val Ala Gin Glu Phe Gly Val Glu Arg 



ggt ttt gac cct cat ate cac gac gaa gec gcg tea agt gtc gat agg 
Gly Phe Asp Pro His lie His Asp Glu Ala Ala Ser Ser Val Asp Arg 



tat gcg caa gag egg gaa gat etc ctg cac atg ccc ttt gtc acc ate 
Tyr Ala Gin Glu Arg Glu Asp Leu Leu His Met Pro Phe Val Thr lie 
40 45 50 



259 
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gat ccc gta ggt tec aga gac etc gat caa get gtg ctg att gag gag 
Asp Pro Val Gly Ser Arg Asp Leu Asp Gin Ala Val Leu lie Glu Glu 
55 60 65 

ate gac age gga ttt egg gtg cat tac gcg att gca gat gtc gca gee 
lie Asp Ser Gly Phe Arg Val His Tyr Ala lie Ala Asp Val Ala Ala 
70 75 80 85 

ttc gtg gag ccg ggc agt gaa ttg gaa aag att tec ctt cac cgc ggg 
Phe Val Glu Pro Gly Ser Glu Leu Glu Lys lie Ser Leu His Arg Gly 
90 95 100 

cag act att tat ctg ccg gat tec cca gcg cga ctg cac cct gag gaa 
Gin Thr He Tyr Leu Pro Asp Ser Pro Ala Arg Leu His Pro Glu Glu 
105 HO 115 

tta tec gaa gat gcg gca age ctg ctg gag gga caa acg aga cca gcg 
Leu Ser Glu Asp Ala Ala Ser Leu Leu Glu Gly Gin Thr Arg Pro Ala 
120 125 130 

gtt gtg tgg teg att gat eta gat gaa cgt ggc gaa gtc aca gee ace 
Val Val Trp Ser He Asp Leu Asp Glu Arg Gly Glu Val Thr Ala Thr 
135 140 145 

aag gtg cgt cgc ggg ttg gtg aaa tec egg gcg cgt ttg gat tat gat 
Lys Val Arg Arg Gly Leu Val Lys Ser Arg Ala Arg Leu Asp Tyr Asp 
150 155 160 165 

cag get caa ata gat gee gag aat ggt egg ttg cat ccg teg ata age 
Gin Ala Gin He Asp Ala Glu Asn Gly Arg Leu His Pro Ser He Ser 
170 175 180 

tta ttg ccc aag gtc ggg cag ctg agg cag gaa age gcg eta egg cgc 
Leu Leu Pro Lys Val Gly Gin Leu Arg Gin Glu Ser Ala Leu Arg Arg 
185 190 195 

gaa gee gtg aat ctt tct att ccc age cag cga gtg gtg aaa gtg ccc 
Glu Ala Val Asn Leu Ser He Pro Ser Gin Arg Val Val Lys Val Pro 
200 205 210 

aat gat gac gee ggt gaa cac tat gaa att gtc ate gag cca cgc ccg 
Asn Asp Asp Ala Gly Glu His Tyr Glu He Val He Glu Pro Arg Pro 
215 220 225 

cac ate atg gat tac aat tec gag att tec ctg etc aca ggc atg gta 
His He Met Asp Tyr Asn Ser Glu He Ser Leu Leu Thr Gly Met Val 
230 235 240 245 

gcg ggg gag atg atg gtg aaa gcg ggg cac ggt ttg ctg cgt aca etc 
Ala Gly Glu Met Met Val Lys Ala Gly His Gly Leu Leu Arg Thr Leu 
250 255 260 

gec ccg gcg acc aaa gaa tec gaa get act ttc aga tea gag gcg caa 
Ala Pro Ala Thr Lys Glu Ser Glu Ala Thr Phe Arg Ser Glu Ala Gin 
265 270 275 

gee ctt ggt ttt gag ate gcg ccc gaa caa ccc ate ggt gag ttt ctt 
Ala Leu Gly Phe Glu He Ala Pro Glu Gin Pro He Gly Glu Phe Leu 
280 285 290 
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caa agt gtg gat ccc aat acg ccc aaa ggg atg gcc att cag agg gaa 
Gin Ser Val Asp Pro Asn Thr Pro Lys Gly Met Ala lie Gin Arg Glu 
295 300 305 

gca cag aaa etc ttg egg ggc tec ggc tac gcc age gtg aaa aat ggg 
Ala Gin Lys Leu Leu Arg Gly Ser Gly Tyr Ala Ser Val Lys Asn Gly 
310 315 320 325 

gac teg gaa gtg cat tec ggt gtt ggt ggt tac tat get cac gtc ace 
Asp Ser Glu Val His Ser Gly Val Gly Gly Tyr Tyr Ala His Val Thr 
330 335 340 

gca ccg ctg cgc cga ctt ate gac cgt ttc gcc acc gaa cat tgc ctt 
Ala Pro Leu Arg Arg Leu lie Asp Arg Phe Ala Thr Glu His Cys Leu 
345 350 355 

gcg att gcc tec gga acg gac gtt cct gaa tgg gtg acc agg gtg gaa 
Ala He Ala Ser Gly Thr Asp Val Pro Glu Trp Val Thr Arg Val Glu 
360 365 370 

gag caa gtt etc gac acc atg aaa tac tec tec att ttg gcc age caa 
Glu Gin Val Leu Asp Thr Met Lys Tyr Ser Ser He Leu Ala Ser Gin 
375 380 385 

gtg gat aat gcc tgc etc gac etc aca gaa gcc acc gtg ttg aaa tac 
Val Asp Asn Ala Cys Leu Asp Leu Thr Glu Ala Thr Val Leu Lys Tyr 
390 395 400 405 

tgg gag ggc caa aac ttc aac gcg gtg gtt gta gcg age gaa cct gaa 
Trp Glu Gly Gin Asn Phe Asn Ala Val Val Val Ala Ser Glu Pro Glu 
410 415 420 

aag aac tct get cga ctt ttt gtg tac aaa ccg cca gtg ttg gca aag 
Lys Asn Ser Ala Arg Leu Phe Val Tyr Lys Pro Pro Val Leu Ala Lys 
425 430 435 

tgt att ggc gcc cca gaa cag gga aca aac caa gat gtc aca ctg gtg 
Cys He Gly Ala Pro Glu Gin Gly Thr Asn Gin Asp Val Thr Leu Val 
440 445 450 

act gcg aac ttg aag aag cgt gaa gtt ttg ttt gcg tgg ccg get gac 
Thr Ala Asn Leu Lys Lys Arg Glu Val Leu Phe Ala Trp Pro Ala Asp 
455 460 465 

taagcatgea ggctggttaa gta 



<210> 214 
<211> 469 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Met Lys Leu Tyr Ala Ala Val Leu Asp Phe Glu Pro Val Ala Gin Glu 
15 10 15 

Phe Gly Val Glu Arg Gly Phe Asp Pro His He His Asp Glu Ala Ala 
20 25 30 

Ser Ser Val Asp Arg Tyr Ala Gin Glu Arg Glu Asp Leu Leu His Met 
35 40 45 
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Pro Phe Val Thr 
50 

Val Leu lie Glu 
65 

Ala Asp Val Ala 



Ser Leu His Arg 
100 

Leu His Pro Glu 
115 

Gin Thr Arg Pro 
130 

Glu Val Thr Ala 
145 

Arg Leu Asp Tyr 



His Pro Ser lie 

180 



Ser Ala Leu Arg 
195 

Val Val Lys Val 
210 

lie Glu Pro Arg 
225 

Leu Thr Gly Met 



Leu Leu Arg Thr 
260 

Arg Ser Glu Ala 
275 

He Gly Glu Phe 
290 

Ala He Gin Arg 
305 

Ser Val Lys Asn 



Tyr Ala His Val 
340 



Thr Glu His Cys 
355 



He Asp Pro Val 
55 

Glu He Asp Ser 
70 

Ala Phe Val Glu 
85 

Gly Gin Thr He 



Glu Leu Ser Glu 
120 

Ala Val Val Trp 
135 

Thr Lys Val Arg 
150 

Asp Gin Ala Gin 
165 

Ser Leu Leu Pro 



Arg Glu Ala Val 
200 



Pro Asn Asp Asp 
215 

Pro His lie Met 
230 

Val Ala Gly Glu 
245 

Leu Ala Pro Ala 



Gin Ala Leu Gly 
280 



Leu Gin Ser Val 
295 



Glu Ala Gin Lys 
310 

Gly Asp Ser Glu 
325 

Thr Ala Pro Leu 



Leu Ala He Ala 
360 



Gly Ser Arg Asp 
60 



Gly Phe Arg Val 
75 

Pro Gly Ser Glu 
90 

Tyr Leu Pro Asp 
105 

Asp Ala Ala Ser 



Ser He Asp Leu 
140 

Arg Gly Leu Val 
155 

He Asp Ala Glu 
170 

Lys Val Gly Gin 
185 

Asn Leu Ser He 



Ala Gly Glu His 
220 



Asp Tyr Asn Ser 
235 

Met Met Val Lys 
250 

Thr Lys Glu Ser 
265 

Phe Glu He Ala 



Asp Pro Asn Thr 
300 



Leu Leu Arg Gly 
315 

Val His Ser Gly 
330 

Arg Arg Leu He 
345 

Ser Gly Thr Asp 



Leu Asp Gin Ala 



His Tyr Ala He 
80 

Leu Glu Lys He 
95 

Ser Pro Ala Arg 
110 

Leu Leu Glu Gly 
125 

Asp Glu Arg Gly 



Lys Ser Arg Ala 
160 



Asn Gly Arg Leu 
175 

Leu Arg Gin Glu 
190 

Pro Ser Gin Arg 
205 

Tyr Glu He Val 



Glu He Ser Leu 
240 



Ala Gly His Gly 
255 

Glu Ala Thr Phe 
270 

Pro Glu Gin Pro 
285 

Pro Lys Gly Met 



Ser Gly Tyr Ala 
320 

Val Gly Gly Tyr 
335 

Asp Arg Phe Ala 
350 

Val Pro Glu Trp 
365 
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Val Thr Arg Val 
370 

lie Leu Ala Ser 
385 

Thr Val Leu Lys 



Ala Ser Glu Pro 
420 

Pro Val Leu Ala 
435 

Asp Val Thr Leu 
450 

Ala Trp Pro Ala 
465 



Glu Glu Gin Val 
375 

Gin Val Asp Asn 
390 

Tyr Trp Glu Gly 
405 

Glu Lys Asn Ser 



Lys Cys lie Gly 
440 

Val Thr Ala Asn 
455 

Asp 



Leu Asp Thr Met 
380 

Ala Cys Leu Asp 
395 

Gin Asn Phe Asn 
410 

Ala Arg Leu Phe 
425 

Ala Pro Glu Gin 



Leu Lys Lys Arg 
460 



Lys Tyr Ser Ser 



Leu Thr Glu Ala 
400 

Ala Val Val Val 
415 

Val Tyr Lys Pro 
430 

Gly Thr Asn Gin 
445 

Glu Val Leu Phe 



<210> 215 
<211> 519 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (496) 

<223> RXA02077 

<400> 215 

ccagcagccc tgaatctgat gtctccaaga tgcgcgcttc aattgtcagc cgttacggcc 

tggcagatat cgctcgcgaa attgatcttg gcaaccacat atg ctg ggc aaa ggc 

Met Leu Gly Lys Gly 



gaa ttg etc acc gaa ggt cgc agt aag gat tec att ctt gcg gac acc 
Glu Leu Leu Thr Glu Gly Arg Ser Lys Asp Ser He Leu Ala Asp Thr 



aca gag gcg ttg ttc ggc gcg att ttc cgc cag cac ggt ttt gaa acc 
Thr Glu Ala Leu Phe Gly Ala He Phe Arg Gin His Gly Phe Glu Thr 



gec cgc gac gta att ttg cgc ctg ttt gec tac aag ate gat aac gca 
Ala Arg Asp Val He Leu Arg Leu Phe Ala Tyr Lys He Asp Asn Ala 
40 45 50 

teg gec agg ggc att cac cag gac tgg aag acc acg ctg cag gag gaa 
Ser Ala Arg Gly He His Gin Asp Trp Lys Thr Thr Leu Gin Glu Glu 
55 60 65 

ctt get cag cgc aag cgc ccc atg get gaa tat tec gec acc tea gtc 
Leu Ala Gin Arg Lys Arg Pro Met Ala Glu Tyr Ser Ala Thr Ser Val 
70 75 80 85 

ggt ccg gat cac gat eta gtg ttc acc gee ate gtg acg ctg gaa ggt 
Gly Pro Asp His Asp Leu Val Phe Thr Ala He Val Thr Leu Glu Gly 
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gaa gaa atg ggt egg gga gaa ggc ccg aac aag aag ctg gec gag cag 

Glu Glu Met Gly Arg Gly Glu Gly Pro Asn Lys Lys Leu Ala Glu Gin 

105 110 115 

gaa gca gcg cac cag gca ttc cga aag ctt egg gag tec cgt gee 

Glu Ala Ala His Gin Ala Phe Arg Lys Leu Arg Glu Ser Arg Ala 

120 125 130 

tgaactgect gaagttgagg tgg 



<210> 216 
<211> 132 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Leu Gly Lys Gly Glu Leu Leu Thr Glu Gly Arg Ser Lys Asp Ser 
15 10 15 

lie Leu Ala Asp Thr Thr Glu Ala Leu Phe Gly Ala lie Phe Arg Gin 
20 25 30 

His Gly Phe Glu Thr Ala Arg Asp Val lie Leu Arg Leu Phe Ala Tyr 
35 40 45 

Lys lie Asp Asn Ala Ser Ala Arg Gly lie His Gin Asp Trp Lys Thr 
50 55 60 

Thr Leu Gin Glu Glu Leu Ala Gin Arg Lys Arg Pro Met Ala Glu Tyr 
65 70 75 80 

Ser Ala Thr Ser Val Gly Pro Asp His Asp Leu Val Phe Thr Ala lie 
85 90 95 

Val Thr Leu Glu Gly Glu Glu Met Gly Arg Gly Glu Gly Pro Asn Lys 
100 105 110 

Lys Leu Ala Glu Gin Glu Ala Ala His Gin Ala Phe Arg Lys Leu Arg 
115 120 125 

Glu Ser Arg Ala 
130 



<210> 217 
<211> 1332 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1309) 
<223> RXN01563 

<400> 217 

gacctcaccg cgcatgttga agegttcgea gcagtgcttg cctctgttgc tggacttccc 60 
ecagagggeg tcaccgaact acgaaggtag attggacacc atg gtt tec gat etc 115 
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Met Val Ser Asp Leu 



ctt caa ccc cgc gac ggc att ccg cct ttg eta tct acc cct ggt gag 
Leu Gin Pro Arg Asp Gly He Pro Pro Leu Leu Ser Thr Pro Gly Glu 
10 15 20 

ttc act get gcg gca gat etc ttg get age gga act ggg ccc ttc gec 
Phe Thr Ala Ala Ala Asp Leu Leu Ala Ser Gly Thr Gly Pro Phe Ala 
25 30 35 

att gat acg gaa cgc gcg tec ggt ttt aga tac gat gac cgc gca ttt 
He Asp Thr Glu Arg Ala Ser Gly Phe Arg Tyr Asp Asp Arg Ala Phe 
40 45 50 

ttg att cag ate egg cgc cgt ggc age gga act etc eta ttc gac ccg 
Leu He Gin He Arg Arg Arg Gly Ser Gly Thr Leu Leu Phe Asp Pro 
55 60 65 

gag cag ttc cgt cct gaa tta act cag gcg tta aag ccg gtg etc aat 
Glu Gin Phe Arg Pro Glu Leu Thr Gin Ala Leu Lys Pro Val Leu Asn 
70 75 80 85 

ggt caa gag tgg ate att cac gca gca age acc gat ttg ccg age ctt 
Gly Gin Glu Trp He He His Ala Ala Ser Thr Asp Leu Pro Ser Leu 
90 95 100 

gcg tgg ctt gat ctt cac ccc gga tta etc ttt gat aca gaa ctt get 
Ala Trp Leu Asp Leu His Pro Gly Leu Leu Phe Asp Thr Glu Leu Ala 
105 HO 115 

ggc cgc tta gec gga ttt gat cac gtt aat etc get gec atg gtg gaa 
Gly Arg Leu Ala Gly Phe Asp His Val Asn Leu Ala Ala Met Val Glu 
120 125 130 

cag att ttt gat etc cac ttg etc aaa ggc cac cgt teg gaa gat tgg 
Gin He Phe Asp Leu His Leu Leu Lys Gly His Arg Ser Glu Asp Trp 
135 140 145 

tec aag cgt cct ctg ccg gaa tct tgg etc aac tac gca gca etc gat 
Ser Lys Arg Pro Leu Pro Glu Ser Trp Leu Asn Tyr Ala Ala Leu Asp 
150 155 160 165 

gtg gag atg ctg ctg gag ctt gec gat gtc atg get gaa ate ctg gat 
Val Glu Met Leu Leu Glu Leu Ala Asp Val Met Ala Glu He Leu Asp 
170 175 180 

cag cag gga aaa etc ccc tgg get gaa cag gaa ttt gtc cat att gtg 
Gin Gin Gly Lys Leu Pro Trp Ala Glu Gin Glu Phe Val His He Val 
185 190 195 

gat caa ttc gec acg atg acc gaa cct tec gaa acg tec tgg cag gac 
Asp Gin Phe Ala Thr Met Thr Glu Pro Ser Glu Thr Ser Trp Gin Asp 
200 205 210 

ctt aaa ggg ctg tec act etc aaa cga cca gac caa tta gtt gtg gec 
Leu Lys Gly Leu Ser Thr Leu Lys Arg Pro Asp Gin Leu Val Val Ala 
215 220 225 

cgt gaa atg tgg ttg gaa cgc gac tct ttc gca gee tec cgc gac ctg 
Arg Glu Met Trp Leu Glu Arg Asp Ser Phe Ala Ala Ser Arg Asp Leu 
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gcg ccc ggt aaa gtg ctg tec aac aaa gtc ate gtg gaa gtc gec cgt 
Ala Pro Gly Lys Val Leu Ser Asn Lys Val He Val Glu Val Ala Arg 
250 255 260 

gtt etc ccc cgc acc ccg gca gaa tta gcg cag gtc aag gga ttc ccc 
Val Leu Pro Arg Thr Pro Ala Glu Leu Ala Gin Val Lys Gly Phe Pro 
265 270 275 

ggt cga tec cag ggt gec acc aaa cgc tgg ttc cgc ate ate acc egg 
Gly Arg Ser Gin Gly Ala Thr Lys Arg Trp Phe Arg He He Thr Arg 
280 285 290 

gcg etc aaa tec cct cgc agg aac tgg cca aag cct cag cag cgc aag 
Ala Leu Lys Ser Pro Arg Arg Asn Trp Pro Lys Pro Gin Gin Arg Lys 
295 300 305 

gac ggc ate ccc gat cgt cgc gcg tgg gcg tec tac tac cca gaa gag 
Asp Gly He Pro Asp Arg Arg Ala Trp Ala Ser Tyr Tyr Pro Glu Glu 
310 315 320 325 

cac gaa gtg etc caa gag att aga gcg ctt ate gac gac etc gec gec 
His Glu Val Leu Gin Glu He Arg Ala Leu He Asp Asp Leu Ala Ala 
330 335 340 

gat ate aac gtt ccc ggc gag aat ate ctt cag cct tea act ctg cga 
Asp He Asn Val Pro Gly Glu Asn He Leu Gin Pro Ser Thr Leu Arg 
345 350 355 

gta get gtg tgg atg get aaa cac acc ggc gag ate cat aat get gaa 
Val Ala Val Trp Met Ala Lys His Thr Gly Glu He His Asn Ala Glu 
360 365 370 

aca etc aac get gta ctt cgc gat tat ggt gee cgc cag tgg caa att 
Thr Leu Asn Ala Val Leu Arg Asp Tyr Gly Ala Arg Gin Trp Gin He 
375 380 385 

gac cag act ttt ccg att ctg tec gee aac ttg ctg aag etc 
Asp Gin Thr Phe Pro He Leu Ser Ala Asn Leu Leu Lys Leu 
390 395 400 

taaacctaaa gcccgcggct aag 



<210> 218 
<211> 403 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Val Ser Asp Leu Leu Gin Pro Arg Asp Gly He Pro Pro Leu Leu 
15 10 15 

Ser Thr Pro Gly Glu Phe Thr Ala Ala Ala Asp Leu Leu Ala Ser Gly 
20 25 30 

Thr Gly Pro Phe Ala He Asp Thr Glu Arg Ala Ser Gly Phe Arg Tyr 
35 40 45 

Asp Asp Arg Ala Phe Leu He Gin He Arg Arg Arg Gly Ser Gly Thr 
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Leu Leu Phe Asp Pro 
65 

Lys Pro Val Leu Asn 
85 



Asp Leu Pro Ser Leu 
100 



Asp Thr Glu Leu Ala 
115 

Ala Ala Met Val Glu 
130 

Arg Ser Glu Asp Trp 
145 

Tyr Ala Ala Leu Asp 
165 

Ala Glu lie Leu Asp 
180 

Phe Val His lie Val 
195 

Thr Ser Trp Gin Asp 
210 

Gin Leu Val Val Ala 
225 

Ala Ser Arg Asp Leu 
245 



Val Glu Val Ala Arg 
260 

Val Lys Gly Phe Pro 
275 

Arg lie lie Thr Arg 
290 

Pro Gin Gin Arg Lys 
305 

Tyr Tyr Pro Glu Glu 
325 



Asp Asp Leu Ala Ala 
340 

Pro Ser Thr Leu Arg 
355 

lie His Asn Ala Glu 
370 



55 

Glu Gin Phe Arg Pro Glu 
70 75 

Gly Gin Glu Trp lie lie 
90 

Ala Trp Leu Asp Leu His 
105 

Gly Arg Leu Ala Gly Phe 
120 

Gin lie Phe Asp Leu His 
135 

Ser Lys Arg Pro Leu Pro 
150 155 

Val Glu Met Leu Leu Glu 
170 

Gin Gin Gly Lys Leu Pro 
185 

Asp Gin Phe Ala Thr Met 
200 

Leu Lys Gly Leu Ser Thr 
215 

Arg Glu Met Trp Leu Glu 
230 235 

Ala Pro Gly Lys Val Leu 
250 

Val Leu Pro Arg Thr Pro 
265 

Gly Arg Ser Gin Gly Ala 
280 

Ala Leu Lys Ser Pro Arg 
295 

Asp Gly lie Pro Asp Arg 
310 315 

His Glu Val Leu Gin Glu 
330 " 

Asp lie Asn Val Pro Gly 
345 

Val Ala Val Trp Met Ala 
360 

Thr Leu Asn Ala Val Leu 
375 



60 

Leu Thr Gin Ala Leu 
80 

His Ala Ala Ser Thr 
95 

Pro Gly Leu Leu Phe 
110 

Asp His Val Asn Leu 
125 

Leu Leu Lys Gly His 
140 

Glu Ser Trp Leu Asn 
160 

Leu Ala Asp Val Met 
175 

Trp Ala Glu Gin Glu 
190 

Thr Glu Pro Ser Glu 
205 

Leu Lys Arg Pro Asp 
220 

Arg Asp Ser Phe Ala 
240 

Ser Asn Lys Val lie 
255 

Ala Glu Leu Ala Gin 
270 

Thr Lys Arg Trp Phe 
285 

Arg Asn Trp Pro Lys 
300 

Arg Ala Trp Ala Ser 
320 

lie Arg Ala Leu lie 
335 

Glu Asn lie Leu Gin 
350 

Lys His Thr Gly Glu 
365 

Arg Asp Tyr Gly Ala 
380 
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Arg Gin Trp Gin He Asp Gin Thr Phe Pro He Leu Ser Ala Asn Leu 
385 390 395 400 

Leu Lys Leu 



<210> 219 
<211> 833 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (810) 
<223> FRXA01563 

<400> 219 

cag att ttt gat etc cac ttg etc aaa ggc cac ggt teg gaa gat tgg 

Gin He Phe Asp Leu His Leu Leu Lys Gly His Gly Ser Glu Asp Trp 
15 10 15 

tec aag cgt cct ctg ccg gaa tct tgg etc aac tac gca gca etc gat 
Ser Lys Arg Pro Leu Pro Glu Ser Trp Leu Asn Tyr Ala Ala Leu Asp 
20 25 30 

gtg gag atg ctg ctg gag ctt gec gat gtc atg get gaa ate ctg gat 
Val Glu Met Leu Leu Glu Leu Ala Asp Val Met Ala Glu He Leu Asp 
35 40 45 

cag cag gga aaa etc ccc tgg get gaa cag gaa ttt gtc cat att gtg 
Gin Gin Gly Lys Leu Pro Trp Ala Glu Gin Glu Phe Val His He Val 
50 55 60 

gat caa ttc gec acg atg acc gaa cct tec gaa acg tec tgg cag gac 
Asp Gin Phe Ala Thr Met Thr Glu Pro Ser Glu Thr Ser Trp Gin Asp 
65 70 75 80 

ctt aaa ggg ctg tec act etc aaa cga cca gac caa tta gtt gtg gee 
Leu Lys Gly Leu Ser Thr Leu Lys Arg Pro Asp Gin Leu Val Val Ala 
85 90 95 

cgt gaa atg tgg ttg gaa cgc gac tct ttc gca gee tec cgc gac ctg 
Arg Glu Met Trp Leu Glu Arg Asp Ser Phe Ala Ala Ser Arg Asp Leu 
100 105 HO 

gcg ccc ggt aaa gtg ctg tec aac aaa gtc ate gtg gaa gtc gec cgt 
Ala Pro Gly Lys Val Leu Ser Asn Lys Val He Val Glu Val Ala Arg 
115 120 125 

gtt etc ccc cgc acc ccg gca gaa tta gcg cag gtc aag gga ttc ccc 
Val Leu Pro Arg Thr Pro Ala Glu Leu Ala Gin Val Lys Gly Phe Pro 
130 135 140 

ggt cga tec cag ggt gee acc aaa cgc tgg ttc cgc ate ate acc egg 
Gly Arg Ser Gin Gly Ala Thr Lys Arg Trp Phe Arg lie He Thr Arg 
145 150 155 160 

gcg etc aaa tec cct cgc agg aac tgg cca aag cct cag cag cgc aag 
Ala Leu Lys Ser Pro Arg Arg Asn Trp Pro Lys Pro Gin Gin Arg Lys 
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gac ggc ate ccc gat cgt cgc gcg tgg gcg tec tac tac cca gaa gag 
Asp GLy He Pro Asp Arg Arg Ala Trp Ala Ser Tyr Tyr Pro Glu Glu 
180 185 190 

cac gaa gtg etc caa gag att aga gcg ctt ate gac gac etc gee gee 
His Glu Val Leu Gin Glu He Arg Ala Leu He Asp Asp Leu Ala Ala 
195 200 205 

gat ate aac gtt ccc ggc gag aat ate ctt cag cct tea act ctg cga 
Asp He Asn Val Pro Gly Glu Asn He Leu Gin Pro Ser Thr Leu Arg 
210 215 220 

gta get gtg tgg atg get aaa cac ace ggc gag ate cat aat get gaa 
Val Ala Val Trp Met Ala Lys His Thr Gly Glu He His Asn Ala Glu 
225 230 235 240 

aca etc aac get gta ctt cgc gat tat ggt gee cgc cag tgg caa att 
Thr Leu Asn Ala Val Leu Arg Asp Tyr Gly Ala Arg Gin Trp Gin He 
245 250 255 

gac cag act ttt ccg att ctg tec gec aac ttg ctg aag etc 
Asp Gin Thr Phe Pro He Leu Ser Ala Asn Leu Leu Lys Leu 



taaacctaaa gcccgcggct aag 



<210> 220 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 220 

Gin He Phe Asp Leu His Leu Leu 
1 5 

Ser Lys Arg Pro Leu Pro Glu Ser 
20 



Lys Gly His Gly Ser Glu Asp Trp 
10 15 

Trp Leu Asn Tyr Ala Ala Leu Asp 
25 30 



Val Glu Met Leu Leu Glu Leu Ala 
35 40 

Gin Gin Gly Lys Leu Pro Trp Ala 
50 55 

Asp Gin Phe Ala Thr Met Thr Glu 
65 70 

Leu Lys Gly Leu Ser Thr Leu Lys 
85 



Asp Val Met Ala Glu He Leu Asp 



Glu Gin Glu Phe Val His He Val 
60 

Pro Ser Glu Thr Ser Trp Gin Asp 

75 80 

Arg Pro Asp Gin Leu Val Val Ala 
90 95 



Arg Glu Met Trp Leu Glu Arg Asp Ser Phe Ala Ala Ser Arg Asp Leu 
100 105 HO 

Ala Pro Gly Lys Val Leu Ser Asn Lys Val He Val Glu Val Ala Arg 
115 120 125 

Val Leu Pro Arg Thr Pro Ala Glu Leu Ala Gin Val Lys Gly Phe Pro 
130 135 140 
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Gly Arg Ser Gin 
145 

Ala Leu Lys Ser 



Asp Gly He Pro 
180 



His Glu Val Leu 
195 

Asp He Asn Val 
210 

Val Ala Val Trp 
225 

Thr Leu Asn Ala 



Asp Gin Thr Phe 
260 



Gly Ala Thr Lys 
150 

Pro Arg Arg Asn 
165 

Asp Arg Arg Ala 



Gin Glu He Arg 
200 



Pro Gly Glu Asn 
215 

Met Ala Lys His 
230 

Val Leu Arg Asp 
245 

Pro lie Leu Ser 



Arg Trp Phe Arg 
155 



Trp Pro Lys Pro 
170 

Trp Ala Ser Tyr 
185 

Ala Leu lie Asp 



lie Leu Gin Pro 
220 

Thr Gly Glu He 
235 

Tyr Gly Ala Arg 
250 

Ala Asn Leu Leu 
265 



He He Thr Arg 
160 



Gin Gin Arg Lys 
175 

Tyr Pro Glu Glu 
190 

Asp Leu Ala Ala 
205 

Ser Thr Leu Arg 



His Asn Ala Glu 
240 



Gin Trp Gin He 
255 



Lys Leu 
270 



<210> 221 
<211> 454 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> FRXA01713 

<400> 221 

gacctcaccg cgcatgttga agcgttcgca gcagtgcttg cctctgttgc tggacttco 

ccaqagggcg tcaccgaact acgaaggtag attggacacc atg gtt tec gat etc 

Met Val Ser Asp Leu 



ctt caa ccc cgc gac ggc att ccg cct ttg eta tct acc cct ggt gag 
Leu Gin Pro Arg Asp Gly He Pro Pro Leu Leu Ser Thr Pro Gly Glu 
10 15 20 

ttc act get gcg gca gat etc ttg get age gga act ggg ccc ttc gee 
Phe Thr Ala Ala Ala Asp Leu Leu Ala Ser Gly Thr Gly Pro Phe Ala 



att gat acg gaa cgc gcg tec ggt ttt aga tac gat gac cgc gca ttt 
He Asp Thr Glu Arg Ala Ser Gly Phe Arg Tyr Asp Asp Arg Ala Phe 
40 45 50 

ttg att cag ate egg cgc cgt ggc age gga act etc eta ttc gac ccg 
Leu He Gin He Arg Arg Arg Gly Ser Gly Thr Leu Leu Phe Asp Pro 
55 60 65 

gag cag ttc cgt cct gaa tta act cag gcg tta aag ccg gtg etc aat 
Glu Gin Phe Arg Pro Glu Leu Thr Gin Ala Leu Lys Pro Val Leu Asn 
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70 

ggt caa gag tgg 
Gly Gin Glu Trp 



gcg tgg ctt gat 
Ala Trp Leu Asp 
105 

ggc 

Gly 



75 

ate att cac gca gca 
lie lie His Ala Ala 
90 

ctt cac ccc gga tta 
Leu His Pro Gly Leu 
110 



80 

age acc gat ttg 
Ser Thr Asp Leu 
95 

etc ttt gat aca 
Leu Phe Asp Thr 



85 

ccg age ctt 403 
Pro Ser Leu 
100 

gaa ctt get 451 

Glu Leu Ala 

115 

454 



<210> 222 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 222 

Met Val Ser Asp Leu Leu Gin Pro 
1 5 

Ser Thr Pro Gly Glu Phe Thr Ala 
20 

Thr Gly Pro Phe Ala lie Asp Thr 
35 40 

Asp Asp Arg Ala Phe Leu lie Gin 
50 55 

Leu Leu Phe Asp Pro Glu Gin Phe 
65 70 

Lys Pro Val Leu Asn Gly Gin Glu 
85 



Asp Leu Pro Ser Leu Ala Trp Leu 
100 



Arg Asp Gly lie Pro Pro Leu Leu 
10 15 

Ala Ala Asp Leu Leu Ala Ser Gly 
25 30 

Glu Arg Ala Ser Gly Phe Arg Tyr 
45 

He Arg Arg Arg Gly Ser Gly Thr 
60 

Arg Pro Glu Leu Thr Gin Ala Leu 
75 80 

Trp He He His Ala Ala Ser Thr 
90 95 

Asp Leu His Pro Gly Leu Leu Phe 
105 HO 



Asp Thr Glu Leu Ala Gly 
115 



<210> 223 
<211> 2412 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (2389) 
<223> RXA02369 



<400> 223 

attggegcat gtacctgcgc ggcggcggta ggagatcttg tccctaccag cgcccgggtg 60 

cattgetcaa tcgtggagat aagaaaatag gagtgtcgct gtg cca aat aac aag 11! 

Val Pro Asn Asn Lys 
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gca gta gaa gca gaa ate tct ccc teg get gtg ctg gec gcg gaa ttt 
Ala Val Glu Ala Glu He Ser Pro Ser Ala Val Leu Ala Ala Glu Phe 
10 15 20 

gat cga gat tea ttg age gaa aaa acc cgc gta cat caa ctg gee aaa 
Asp Arg Asp Ser Leu Ser Glu Lys Thr Arg Val His Gin Leu Ala Lys 
25 30 35 

cga ctt gga atg gtt tec aag gac gtc gtt gtt gcg etc gat ggc ate 
Arg Leu Gly Met Val Ser Lys Asp Val Val Val Ala Leu Asp Gly He 
40 45 50 

ggc ctg gtc aag gtt gcg cag tea aac ctg age aaa gaa gaa gta gaa 
Gly Leu Val Lys Val Ala Gin Ser Asn Leu Ser Lys Glu Glu Val Glu 
55 60 65 

aag ctt etc gac gec ctg tct cag ccc gta etc aac get gec cca get 
Lys Leu Leu Asp Ala Leu Ser Gin Pro Val Leu Asn Ala Ala Pro Ala 
70 75 80 85 

gee gtc ccc gac gtt gaa ccg gtg gag aag att cgt cga cgc gtt gag 
Ala Val Pro Asp Val Glu Pro Val Glu Lys He Arg Arg Arg Val Glu 
90 95 100 

aag aat gtg gaa aat gaa ate cac caa ate gaa gaa aaa gta gag cgc 
Lys Asn Val Glu Asn Glu He His Gin He Glu Glu Lys Val Glu Arg 
105 HO H5 

gaa etc gcg gca gtc gcg caa cct act gac ttc gag gcg gca gec cgc 
Glu Leu Ala Ala Val Ala Gin Pro Thr Asp Phe Glu Ala Ala Ala Arg 
120 125 130 

gaa gaa gec act gca gaa ctg ctg gaa gat ate gtc cca gag ate acc 
Glu Glu Ala Thr Ala Glu Leu Leu Glu Asp He Val Pro Glu He Thr 
135 140 145 

ccg gcg ccg gtg gaa gca tct gtg tac acg ccg ate ttt gtg gca cct 
Pro Ala Pro Val Glu Ala Ser Val Tyr Thr Pro He Phe Val Ala Pro 
150 155 160 165 

gca gtt gta cct act gaa aac gtc caa gac acc gac gat gaa cag gtc 
Ala Val Val Pro Thr Glu Asn Val Gin Asp Thr Asp Asp Glu Gin Val 
170 175 180 

cgc gaa cgc acg gcg egg aag cgc cgt ggg cgt cgt ggc acc ggc cgc 
Arg Glu Arg Thr Ala Arg Lys Arg Arg Gly Arg Arg Gly Thr Gly Arg 
185 190 195 

gga cgt gga get gaa get gaa acc gtc acc gaa gtg agt gag gag gcg 
Gly Arg Gly Ala Glu Ala Glu Thr Val Thr Glu Val Ser Glu Glu Ala 
200 205 210 

teg aca age gaa gta gaa gag gta aac gag cca ate gga att aag ggc 
Ser Thr Ser Glu Val Glu Glu Val Asn Glu Pro He Gly He Lys Gly 
215 220 225 

tec act cgc ttg gag gcg caa cgc cgc cgt cgc acg gaa atg cgc gaa 
Ser Thr Arg Leu Glu Ala Gin Arg Arg Arg Arg Thr Glu Met Arg Glu 
230 235 240 245 
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gaa aac aaa aaa cgc cgc cat gtg gtc age acc cag gag ttc atg gaa S 
Glu Asn Lys Lys Arg Arg His Val Val Ser Thr Gin Glu Phe Met Glu 
250 255 260 

cgc cgt gaa teg atg gaa cgt cgc atg att gtg cgc gag cgc caa cgc ! 
Arg Arg Glu Ser Met Glu Arg Arg Met He Val Arg Glu Arg Gin Arg 
265 270 275 

cac gat cac cca ggt ctg gtc act cag gtt ggt gtg ctg gaa gac gat 
His Asp His Pro Gly Leu Val Thr Gin Val Gly Val Leu Glu Asp Asp 
280 285 290 

cag ctg gtt gag cag ttt gtt acc tct gat gcg cag atg tct atg gtg 
Gin Leu Val Glu Gin Phe Val Thr Ser Asp Ala Gin Met Ser Met Val 
295 300 305 

ggc aat att tat ctg ggg cgc gtt caa aat gtg ctg cca age atg gaa 
Gly Asn He Tyr Leu Gly Arg Val Gin Asn Val Leu Pro Ser Met Glu 
3 iJ 315 320 325 

get gec ttc att gac att gga aaa ggt cgc aac ggt gtg ttg tat gec 
Ala Ala Phe He Asp He Gly Lys Gly Arg Asn Gly Val Leu Tyr Ala 
330 335 340 

ggc gaa gtc gac tgg aaa get get gga ctt ggc gga cgt gga cgt cgc 
Gly Glu Val Asp Trp Lys Ala Ala Gly Leu Gly Gly Arg Gly Arg Arg 
345 350 355 

att gag cag gcg ctg aaa gee ggc gac cag gtt etc gtc cag gtc tec 
He Glu Gin Ala Leu Lys Ala Gly Asp Gin Val Leu Val Gin Val Ser 
360 365 370 

aag gat cca ttg ggc cat aag ggt gcg cgt ttg acc acc caa att tec 
Lys' Asp Pro Leu Gly His Lys Gly Ala Arg Leu Thr Thr Gin He Ser 
375 380 385 

ctg gcg gga cgt tac ctg gtg tac gtt cca ggt ggt cgc age get ggc 
Leu Ala Gly Arg Tyr Leu Val Tyr Val Pro Gly Gly Arg Ser Ala Gly 
390 395 400 405 

att tec cgc aaa ctg cct gga cct gag cgc aag cgt ctg aag gaa ate 
He Ser Arg Lys Leu Pro Gly Pro Glu Arg Lys Arg Leu Lys Glu He 
410 415 420 

ctt ggc cgc gtt gtc cca gcg cag ggt gga acc ate ate cga act get 
Leu Gly Arg Val Val Pro Ala Gin Gly Gly Thr He He Arg Thr Ala 
425 430 435 

get gaa ggt gtg teg gaa gaa aac ate gca get gac gtg aac cgt ctg 
Ala Glu Gly Val Ser Glu Glu Asn He Ala Ala Asp Val Asn Arg Leu 
440 445 450 

cac acc ctg tgg gag cag ate aag gaa cgc act gcg gag gaa aag aag 
His Thr Leu Trp Glu Gin He Lys Glu Arg Thr Ala Glu Glu Lys Lys 
455 460 465 

tec cgc ggt tct aag ccg ate acc atg tat gaa gag cca gac atg ctg 
Ser Arg Gly Ser Lys Pro He Thr Met Tyr Glu Glu Pro Asp Met Leu 
470 475 480 485 
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gtg aag gtg ate cgt gac etc ttc aat gaa gat ttc acc tea ctg ate 
Val Lys Val He Arg Asp Leu Phe Asn Glu Asp Phe Thr Ser Leu He 
490 495 500 

gtt gac ggc gac cgt gec tgg aac acc gtg cgt gec tac ate caa tea 
val Asp Gly Asp Arg Ala Trp Asn Thr Val Arg Ala Tyr He Gin Ser 
505 510 515 

gtc get cct gat ttg gtg tec cgc gtg gaa cac ttc aat cgc gca gac 
Val Ala Pro Asp Leu Val Ser Arg Val Glu His Phe Asn Arg Ala Asp 
520 525 530 

ttt gac ggc aag gat get ttc gaa gca ttc gac ctg aac acc cag ctt 
Phe Asp Gly Lys Asp Ala Phe Glu Ala Phe Asp Leu Asn Thr Gin Leu 
535 540 545 

gag gaa gcg ctg tec cga aag gtg aac ctg cca teg ggt gga teg ctg 
Glu Glu Ala Leu Ser Arg Lys Val Asn Leu Pro Ser Gly Gly Ser Leu 
550 555 560 565 

ate ate gac cgc acc gaa gec atg acg gtg ate gat gtg aac acc gga 
He He Asp Arg Thr Glu Ala Met Thr Val He Asp Val Asn Thr Gly 
570 575 580 

cgc tac acc ggc aag ggt ggt ggc aac ttg gaa gaa acc gtc acg etc 
Arg Tyr Thr Gly Lys Gly Gly Gly Asn Leu Glu Glu Thr Val Thr Leu 
585 590 595 

aac aac att gaa get gee gaa gaa ate gtg cgc caa atg cgc ctg egg 
Asn Asn He Glu Ala Ala Glu Glu He Val Arg Gin Met Arg Leu Arg 
600 605 610 

gat etc ggt ggc atg ate gtt gtc gac ttc ate gat atg gtg ctg cca 
Asp Leu Gly Gly Met He Val Val Asp Phe He Asp Met Val Leu Pro 
615 620 625 

gaa aac caa gaa ttg gtc ctg cgc cga etc aat gaa gcg eta gaa aac 
Glu Asn Gin Glu Leu Val Leu Arg Arg Leu Asn Glu Ala Leu Glu Asn 
630 635 640 645 

gat cgc acc cgc cac caa gtc tct gag gta acc tea ctg gga ctt gtt 
Asp Arg Thr Arg His Gin Val Ser Glu Val Thr Ser Leu Gly Leu Val 
650 655 660 

cag atg acc cgc aaa cgc ate ggc gcg ggc ctg ctg gaa acc ttc tct 
Gin Met Thr Arg Lys Arg He Gly Ala Gly Leu Leu Glu Thr Phe Ser 
665 670 675 

tea ccg tgt gag cac tgt gaa ggc cga ggc ate ate gtt cat gtt gat 
Ser Pro Cys Glu His Cys Glu Gly Arg Gly He He Val His Val Asp 
680 685 690 

cca gta gac acc gtt gac gag cgc gtt gag gcg aaa gcg gaa gag cgt 
Pro Val Asp Thr Val Asp Glu Arg Val Glu Ala Lys Ala Glu Glu Arg 
695 700 705 

age cgt cgt cac cag cgt tec aat age act aac aag gca get gcg gag 
Ser Arg Arg His Gin Arg Ser Asn Ser Thr Asn Lys Ala Ala Ala Glu 
710 715 720 725 

cac ccg atg gtt gtt gee atg cgt gat etc gtg gaa age gat gaa cac 
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His Pro Met Val Val Ala Met Arg Asp Leu Val Glu Ser Asp Glu His 
730 735 740 

gat ctg gat caa gaa ttt gag gaa etc get gca tea atg ate gtt etc 2371 
Asp Leu Asp Gin Glu Phe Glu Glu Leu Ala Ala Ser Met lie Val Leu 
745 750 755 

gat gac tec gat eta tta tgatgtggac aacgacaagc teg 2412 
Asp Asp Ser Asp Leu Leu 
760 



<210> 224 
<211> 763 
<212> PRT 

<213> Corynebacterium glutamicum 

Vai°pro 2 Asn Asn Lys Ala Val Glu Ala Glu He Ser Pro Ser Ala Val 
15 10 15 

Leu Ala Ala Glu Phe Asp Arg Asp Ser Leu Ser Glu Lys Thr Arg Val 
20 25 30 

His Gin Leu Ala Lys Arg Leu Gly Met Val Ser Lys Asp Val Val Val 
35 40 45 

Ala Leu Asp Gly He Gly Leu Val Lys Val Ala Gin Ser Asn Leu Ser 
50 55 60 

Lys Glu Glu Val Glu Lys Leu Leu Asp Ala Leu Ser Gin Pro Val Leu 
65 70 75 80 

Asn Ala Ala Pro Ala Ala Val Pro Asp Val Glu Pro Val Glu Lys He 
85 90 95 



• Arg Arg Val Glu Lys Asn Val Glu Asn 



Glu He His Gin He Glu 



Glu Lys Val Glu Arg Glu Leu Ala Ala Val Ala Gin Pro Thr Asp Phe 
115 120 125 

Glu Ala Ala Ala Arg Glu Glu Ala Thr Ala Glu Leu Leu Glu Asp He 
130 135 140 

Val Pro Glu He Thr Pro Ala Pro Val Glu Ala Ser Val Tyr Thr Pro 
145 150 155 160 

He Phe Val Ala Pro Ala Val Val Pro Thr Glu Asn Val Gin Asp Thr 
165 170 175 

Asp Asp Glu Gin Val Arg Glu Arg Thr Ala Arg Lys Arg Arg Gly Arg 
180 185 190 

Arg Gly Thr Gly Arg Gly Arg Gly Ala Glu Ala Glu Thr Val Thr Glu 
195 200 205 

Val Ser Glu Glu Ala Ser Thr Ser Glu Val Glu Glu Val Asn Glu Pro 
210 215 220 

He Gly He Lys Gly Ser Thr Arg Leu Glu Ala Gin Arg Arg Arg Arg 
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Thr Glu Met Arg Glu Glu Asn Lys Lys Arg Arg His Val Val Ser Thr 
245 250 255 

Gin Glu Phe Met Glu Arg Arg Glu Ser Met Glu Arg Arg Met He Val 
260 265 270 

Arg Glu Arg Gin Arg His Asp His Pro Gly Leu Val Thr Gin Val Gly 
275 280 285 

Val Leu Glu Asp Asp Gin Leu Val Glu Gin Phe Val Thr Ser Asp Ala 
290 295 300 

Gin Met Ser Met Val Gly Asn He Tyr Leu Gly Arg Val Gin Asn Val 
305 310 315 320 

Leu Pro Ser Met Glu Ala Ala Phe He Asp He Gly Lys Gly Arg Asn 
325 330 335 

Gly Val Leu Tyr Ala Gly Glu Val Asp Trp Lys Ala Ala Gly Leu Gly 
340 345 350 

Gly Arg Gly Arg Arg He Glu Gin Ala Leu Lys Ala Gly Asp Gin Val 
355 360 365 

Leu Val Gin Val Ser Lys Asp Pro Leu Gly His Lys Gly Ala Arg Leu 
370 375 380 

Thr Thr Gin He Ser Leu Ala Gly Arg Tyr Leu Val Tyr Val Pro Gly 
385 390 395 400 

Gly Arg Ser Ala Gly He Ser Arg Lys Leu Pro Gly Pro Glu Arg Lys 
405 410 415 

Arg Leu Lys Glu He Leu Gly Arg Val Val Pro Ala Gin Gly Gly Thr 
420 425 430 

He He Arg Thr Ala Ala Glu Gly Val Ser Glu Glu Asn He Ala Ala 
435 440 445 

Asp Val Asn Arg Leu His Thr Leu Trp Glu Gin He Lys Glu Arg Thr 
450 455 460 

Ala Glu Glu Lys Lys Ser Arg Gly Ser Lys Pro He Thr Met Tyr Glu 
465 470 475 480 

Glu Pro Asp Met Leu Val Lys Val He Arg Asp Leu Phe Asn Glu Asp 
485 490 495 

Phe Thr Ser Leu He Val Asp Gly Asp Arg Ala Trp Asn Thr Val Arg 
500 505 510 

Ala Tyr He Gin Ser Val Ala Pro Asp Leu Val Ser Arg Val Glu His 



515 



520 525 



Phe Asn Arg Ala Asp Phe Asp Gly Lys Asp Ala Phe Glu Ala Phe Asp 

530 535 540 

Leu Asn Thr Gin Leu Glu Glu Ala Leu Ser Arg Lys Val Asn Leu Pro 
550 555 560 
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Ser Gly Gly Ser Leu He He Asp Arg Thr Glu Ala Met Thr Val He 
565 570 

Asp val Asn Thr Gly Arg Tyr Thr Gly Lys Gly Gly Gly Asn Leu Glu 
580 585 

Glu Thr Val Thr Leu Asn Asn He Glu Ala Ala Glu Glu He Val Arg 
595 600 605 

Gin Met Arg Leu Arg Asp Leu Gly Gly Met He Val Val Asp Phe He 
610 615 620 

Asp Met Val Leu Pro Glu Asn Gin Glu Leu Val Leu Arg Arg Leu Asn 

His Gin Val Ser Glu Val Thr 
650 655 

Ser Leu Gly Leu Val Gin Met Thr Arg Lys Arg He Gly Ala Gly Leu 
660 665 670 

Leu Glu Thr Phe Ser Ser Pro Cys Glu His Cys Glu Gly Arg Gly He 
675 680 685 

He Val His Val Asp Pro Val Asp Thr Val Asp Glu Arg Val Glu Ala 
690 695 700 

Lys Ala Glu Glu Arg Ser Arg Arg His Gin Arg Ser Asn Ser Thr Asn 
705 710 715 

, Glu His Pro Met Val Val Ala Met Arg Asp Leu Val 
725 



Glu Ser Asp Glu His Asp Leu Asp 



Gin Glu Phe Glu Glu Leu Ala Ala 
745 750 



Ser Met He Val Leu Asp Asp Ser Asp Leu Leu 
755 760 



<210> 225 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXN02370 

<400> 225 

gagcacccga tggttgttgc catgcgtgat 
caagaatttg aggaactcgc tgcatcaatg 



ctcgtggaaa gcgatgaaca cgatctggat 60 

atcgttctcg atg act ccg ate tat 115 
Met Thr Pro He Tyr 
1 5 



163 
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259 



307 



gaa tec acc gtg gaa ccg gag gaa gga cca cgc atg agg gec cgc cgt 
Glu Ser Thr Val Glu Pro Glu Glu Gly Pro Arg Met Arg Ala Arg Arg 
25 30 35 

caa cgt cag gaa tct get gcg gat gat att gec gcg att gca get get 
Gin Arg Gin Glu Ser Ala Ala Asp Asp He Ala Ala He Ala Ala Ala 
40 45 50 

gec gtg gac att get tct gaa gaa gac cct gat gag cct teg gga teg 
Ala Val Asp He Ala Ser Glu Glu Asp Pro Asp Glu Pro Ser Gly Ser 
55 60 65 

teg tat gtg tct gac ttt gag gca gag cct att gca cct gta gtt gag 355 
Ser Tyr Val Ser Asp Phe Glu Ala Glu Pro He Ala Pro Val Val Glu 
70 75 80 85 

aag get get gaa cct gtg get gag cca acc get gat tat gaa aag gca 403 
Lys Ala Ala Glu Pro Val Ala Glu Pro Thr Ala Asp Tyr Glu Lys Ala 
90 95 100 

cgt gee gaa ttt gag gca age cca cgc agg cgc cgc aag act cgt ggc 451 
Arg Ala Glu Phe Glu Ala Ser Pro Arg Arg Arg Arg Lys Thr Arg Gly 
105 HO 115 



aat tea cgt teg gat cat get cca aag cca gag gat ttc gca cct gta 
Asn Ser Arg Ser Asp His Ala Pro Lys Pro Glu Asp Phe Ala Pro Val 
120 125 130 

gtt gaa gag gtt get gag act cca gtg aag aca cct gcg egg aag get 
Val Glu Glu Val Ala Glu Thr Pro Val Lys Thr Pro Ala Arg Lys Ala 
135 140 145 

cca cgc cgt aac cgt cca agt gag etc agt tec ggt gcg ccg tec tct 
Pro Arg Arg Asn Arg Pro Ser Glu Leu Ser Ser Gly Ala Pro Ser Ser 
150 155 160 165 

gca cca teg acc agg aac cgt cgc cgc gca gtg cgc cgt caa ctg gtg 
Ala Pro Ser Thr Arg Asn Arg Arg Arg Ala Val Arg Arg Gin Leu Val 
170 175 180 

gaa get cct gag acc gtc gtt gag ata gca cct gaa gca gca cca gaa 
Glu Ala Pro Glu Thr Val Val Glu He Ala Pro Glu Ala Ala Pro Glu 
185 190 195 

cag gtt gca gag cct cag gtt gaa ttc gac cag cca gac aac cgc cga 
Gin Val Ala Glu Pro Gin Val Glu Phe Asp Gin Pro Asp Asn Arg Arg 
200 205 210 

aag cgt cgt cgt get gtg cgc gtg aca gcg gcg ccg gtg gag aag aag 
Lys Arg Arg Arg Ala Val Arg Val Thr Ala Ala Pro Val Glu Lys Lys 
215 220 225 

gtg gcg teg aca age aat gcg egg gcg ccg aag aag gaa cct cag gcg 
Val Ala Ser Thr Ser Asn Ala Arg Ala Pro Lys Lys Glu Pro Gin Ala 
230 235 240 245 

gcg age acc acc aac cca ggc cgc cgt agg egg get acc cga cga ggc 
Ala Ser Thr Thr Asn Pro Gly Arg Arg Arg Arg Ala Thr Arg Arg Gly 
250 255 260 



499 



547 



691 



739 
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cca cga age tagggtataa gggcggtttg tgt 
Pro Arg Ser 



<210> 226 
<211> 264 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 226 _ n 

Met Thr Pro lie Tyr Asp Asp Val Asp Asn Asp Lys Leu Asp Glu Pro 
15 10 15 

Glu Arg He Leu Ala Glu Ser Thr Val Glu Pro Glu Glu Gly Pro Arg 
20 25 30 

Met Arg Ala Arg Arg Gin Arg Gin Glu Ser Ala Ala Asp Asp He Ala 
35 40 45 

Ala He Ala Ala Ala Ala Val Asp He Ala Ser Glu Glu Asp Pro Asp 
50 55 60 

Glu Pro Ser Gly Ser Ser Tyr Val Ser Asp Phe Glu Ala Glu Pro lie 
65 70 75 80 

Ala Pro Val Val Glu Lys Ala Ala Glu Pro Val Ala Glu Pro Thr Ala 
85 90 95 

Asp Tyr Glu Lys Ala Arg Ala Glu Phe Glu Ala Ser Pro Arg Arg Arg 
100 105 HO 

Arg Lys Thr Arg Gly Asn Ser Arg Ser Asp His Ala Pro Lys Pro Glu 
115 120 125 

Asp Phe Ala Pro Val Val Glu Glu Val Ala Glu Thr Pro Val Lys Thr 
130 135 140 

Pro Ala Arg Lys Ala Pro Arg Arg Asn Arg Pro Ser Glu Leu Ser Ser 
145 150 155 160 

Glv Ala Pro Ser Ser Ala Pro Ser Thr Arg Asn Arg Arg Arg Ala Val 
165 170 175 

Arg Arg Gin Leu Val Glu Ala Pro Glu Thr Val Val Glu He Ala Pro 
180 185 190 

Glu Ala Ala Pro Glu Gin Val Ala Glu Pro Gin Val Glu Phe Asp Gin 
195 200 205 

Pro Asp Asn Arg Arg Lys Arg Arg Arg Ala Val Arg Val Thr Ala Ala 
2io 215 220 

Pro Val Glu Lys Lys Val Ala Ser Thr Ser Asn Ala Arg Ala Pro Lys 
225 230 235 240 

Lys Glu Pro Gin Ala Ala Ser Thr Thr Asn Pro Gly Arg Arg Arg Arg 
245 250 255 

Ala Thr Arg Arg Gly Pro Arg Ser 
260 
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<210> 227 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> FRXA02370 



gagcacccga tggttgttgc catgcgtgat ctcgtggaaa gcgatgaaca cgatctggat 60 
caagaatttg a gg aactc g c tgcatcaatg atcgttctcg jtj act ccg ate tat 115 

1 5 

tat gat gtg gac aac gac aag etc gac gag cet gag cgc att ctt get 163 
Tyr Lp ?a! Asp Asn Asp Lys Leu Asp Glu Pro Glu Arg He Leu Ala 
10 15 zu 

gaa tec acc gtg gaa ccg gag gaa gga cca cgc atg agg gee cgc cgt 211 
Glu Ser Thr Val Glu Pro Glu Glu Gly Pro Arg Met Arg Ala Arg Arg 
25 30 35 

caa cgt cag gaa tct get gcg gat gat att gec gcg att gca get get 25< 
Gin Arg Gin Glu Ser Ala Ala Asp Asp He Ala Ala He Ala Ala Ala 
40 45 50 

gec gtg gac att get tct gaa gaa gac cct gat gag cct teg gga teg 3 0' 
III vll Asp lie Ala Ser Glu Glu Asp Pro Asp Glu Pro Ser Gly Ser 
55 60 65 

teg tat gtg tct gac ttt gag gca gag cct att gca cct gta gtt gag 3 5 
Ser Tyr Val Ser Asp Phe Glu Ala Glu Pro He Ala Pro Val Val Glu 
70 75 80 



aag get get gaa cct gtg get gag cca acc get gat tat gaa aag gca 
Lys Ala Ala Glu Pro Val Ala Glu Pro Thr Ala Asp Tyr Glu Lys Ala 
90 95 100 

cgt gec gaa ttt gag gca age cca cgc agg cgc cgc aag act cgt ggc 
Arg Ala Glu Phe Glu Ala Ser Pro Arg Arg Arg Arg Lys Thr Arg Gly 
105 HO H5 

aat tea cgt teg gat cat get cca aag cca gag gat ttc gca cct gta 
Asn Ser Arg Ser Asp His Ala Pro Lys Pro Glu Asp Phe Ala Pro Val 



120 125 

gtt gaa gag gtt get gag act cca gtg aag aca cct gcg egg aag get 
Val Glu Glu Val Ala Glu Thr Pro Val Lys Thr Pro Ala Arg Lys Ala 
135 140 145 



cca cgc cgt aae egt cca agt gag etc agt tec ggt gcg ccg tec tct 
Pro Arg Arg Asn Arg Pro Ser Glu Leu Ser Ser Gly Ala Pro Ser Ser 
150 155 160 16b 

gca cca teg acc agg aac cgt cgc cgc gca gtg cgc cgt caa ctg gtg 
Ala Pro Ser Thr Arg Asn Arg Arg Arg Ala Val Arg Arg Gin Leu Val 
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gaa get cct gag acc gtc gtt gag ata gca cct gaa gca gca cca gaa 
Glu Ala Pro Glu Thr Val Val Glu He Ala Pro Glu Ala Ala Pro Glu 
185 190 195 

cag gtt gca gag cct cag gtt gaa ttc gac cag cca gac aac cgc cga 
Gin Val Ala Glu Pro Gin Val Glu Phe Asp Gin Pro Asp Asn Arg Arg 
200 205 210 

aag cat cgt cgt get gtg cgc gtg aca gcg gcg ccg gtg gag aag aag 
Lys Arg Arg Arg Ala Val Arg Val Thr Ala Ala Pro Val Glu Lys Lys 
215 220 225 

gtg gcg teg aca age aat gcg egg gcg ccg aag aag gaa cct cag gcg 
Val Ala Ser Thr Ser Asn Ala Arg Ala Pro Lys Lys Glu Pro Gin Ala 
230 235 240 245 

gcg age acc acc aac cca ggc cgc cgt agg egg get acc cga cga ggc 
Ala Ser Thr Thr Asn Pro Gly Arg Arg Arg Arg Ala Thr Arg Arg Gly 
250 255 260 

cca cga age tagggtataa gggcggtttg tgt 
Pro Arg Ser 



<210> 228 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 228 

Met Thr Pro He Tyr Tyr Asp Val Asp Asn Asp Lys Leu Asp Glu Pro 
15 10 15 

Glu Arg He Leu Ala Glu Ser Thr Val Glu Pro Glu Glu Gly Pro Arg 
20 25 30 

Met Arg Ala Arg Arg Gin Arg Gin Glu Ser Ala Ala Asp Asp He Ala 
35 40 45 

Ala He Ala Ala Ala Ala Val Asp He Ala Ser Glu Glu Asp Pro Asp 
50 55 60 

Glu Pro Ser Gly Ser Ser Tyr Val Ser Asp Phe Glu Ala Glu Pro He 
65 70 75 80 

Ala Pro Val Val Glu Lys Ala Ala Glu Pro Val Ala Glu Pro Thr Ala 
85 90 95 

Asp Tyr Glu Lys Ala Arg Ala Glu Phe Glu Ala Ser Pro Arg Arg Arg 
100 105 HO 

Arg Lys Thr Arg Gly Asn Ser Arg Ser Asp His Ala Pro Lys Pro Glu 
115 120 125 

Asp Phe Ala Pro Val Val Glu Glu Val Ala Glu Thr Pro Val Lys Thr 
130 135 140 

Pro Ala Arg Lys Ala Pro Arg Arg Asn Arg Pro Ser Glu Leu Ser Ser 
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Glv Ala Pro Ser Ser Ala Pro Ser Thr Arg Asn Arg Arg Arg Ala Val 
165 170 175 

Arg Arg Gin Leu Val Glu Ala Pro Glu Thr Val Val Glu He Ala Pro 
180 185 190 

Glu Ala Ala Pro Glu Gin Val Ala Glu Pro Gin Val Glu Phe Asp Gin 
195 200 205 

Pro Asp Asn Arg Arg Lys Arg Arg Arg Ala Val Arg Val Thr Ala Ala 
2io 215 220 

Pro Val Glu Lys Lys Val Ala Ser Thr Ser Asn Ala Arg Ala Pro Lys 
225 230 235 240 

Lys Glu Pro Gin Ala Ala Ser Thr Thr Asn Pro Gly Arg Arg Arg Arg 
245 250 255 

Ala Thr Arg Arg Gly Pro Arg Ser 
260 



<210> 229 
<211> 750 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (727) 

<223> RXA01356 

tcggtggcgt cgacgaccct gccatcaaag gctagtaatt cgcttttcga cgcccccctc 

aatgcgacgc ttaaagcatc tacggacctt tgaggtcacc ttg tea cgc aac ggg 

Leu Ser Arg Asn Gly 



eta ggg ccc gtt gca gga gta gac gaa get gga cgc ggt gec tgc tgc 
Leu Gly Pro Val Ala Gly Val Asp Glu Ala Gly Arg Gly Ala Cys Cys 
10 15 20 

gga ccc att tea att gee gca tgc ata etc ccg gac aaa ccc ate cag 
Gly Pro He Ser He Ala Ala Cys He Leu Pro Asp Lys Pro He Gin 
25 30 35 

gag eta gec gca ctg aca gac tec aaa aag etc agt gec age acc cgc 
Glu Leu Ala Ala Leu Thr Asp Ser Lys Lys Leu Ser Ala Ser Thr Arg 
40 45 50 

gaa aaa etc atg cca ctg ate aaa aaa cac gca etc get tgg tea gtc 
Glu Lys Leu Met Pro Leu He Lys Lys His Ala Leu Ala Trp Ser Val 
55 60 65 

ate gtg ate tec gec caa gac ate gac cga ttt ggc ate caa cac gca 
He Val He Ser Ala Gin Asp He Asp Arg Phe Gly He Gin His Ala 
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aac ate tec ggc atg cga cga gec gta gec gec eta ggc acc caa ccc 
Asn He Ser Gly Met Arg Arg Ala Val Ala Ala Leu Gly Thr Gin Pro 
90 95 100 

cxgc tac gta ctt acc gac gec atg aaa gtc ccc ggc ttc aca gtc cca 
Gly Tyr Val Leu Thr Asp Ala Met Lys Val Pro Gly Phe Thr Val Pro 
10 5 HO li5 

tac eta ccc ate ate ggc gga gac gee tec gec cga tgc ate gee gec 
Tyr Leu Pro He He Gly Gly Asp Ala Ser Ala Arg Cys He Ala Ala 
120 125 130 

gca agt gta tta gec aaa caa acc cgc gac gac ate atg acc gac atg 
Ala Ser Val Leu Ala Lys Gin Thr Arg Asp Asp He Met Thr Asp Met 
135 140 145 

qcc aac gac tac ccg cac tac ggt etc gaa att cac aaa ggc tac agt 
Ala Asn Asp Tyr Pro His Tyr Gly Leu Glu He His Lys Gly Tyr Ser 
150 155 160 165 

acg aag ate cac atg gat gcg gtg cgc cac cac ggc gca agt ccc gag 
Thr Lys He His Met Asp Ala Val Arg His His Gly Ala Ser Pro Glu 
170 175 180 

cac aga tat agt tat gca aat gtg gec aag gca cac caa gaa tgg eta 
His Arg Tyr Ser Tyr Ala Asn Val Ala Lys Ala His Gin Glu Trp Leu 
185 190 195 

cac get gca gat aat gac acg acg gaa ggt gga gca tgagcgctga 
His Ala Ala Asp Asn Asp Thr Thr Glu Gly Gly Ala 
200 205 

agaactcgac aac 



<210> 230 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 

Leu°Ser 3 Arg Asn Gly Leu Gly Pro Val Ala Gly Val Asp Glu Ala Gly 
15 10 15 

Arg Gly Ala Cys Cys Gly Pro He Ser He Ala Ala Cys He Leu Pro 
20 25 30 

Asp Lys Pro He Gin Glu Leu Ala Ala Leu Thr Asp Ser Lys Lys Leu 
35 40 45 

Ser Ala Ser Thr Arg Glu Lys Leu Met Pro Leu He Lys Lys His Ala 
50 55 60 

Leu Ala Trp Ser Val He Val He Ser Ala Gin Asp He Asp Arg Phe 
65 70 75 80 

Gly He Gin His Ala Asn He Ser Gly Met Arg Arg Ala Val Ala Ala 
85 90 95 

Leu Gly Thr Gin Pro Gly Tyr Val Leu Thr Asp Ala Met Lys Val Pro 
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Gly Phe Thr Val Pro Tyr Leu Pro 
115 120 

Arg Cys lie Ala Ala Ala Ser Val 
130 135 

lie Met Thr Asp Met Ala Asn Asp 
145 150 

His Lys Gly Tyr Ser Thr Lys lie 
165 

Gly Ala Ser Pro Glu His Arg Tyr 
180 

His Gin Glu Trp Leu His Ala Ala 
195 200 

Ala 



lie lie Gly Gly Asp Ala Ser Ala 
125 

Leu Ala Lys Gin Thr Arg Asp Asp 
140 

Tyr Pro His Tyr Gly Leu Glu lie 
155 160 

His Met Asp Ala Val Arg His His 
170 175 

Ser Tyr Ala Asn Val Ala Lys Ala 
185 190 

Asp Asn Asp Thr Thr Glu Gly Gly 
205 



<210> 231 
<211> 807 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> RXN01786 

<400> 231 

aagcatcttg gtgcgcgggg gtgttgggct ggaaggtacc ctgtatttca tgacttcttc 6 0 

ttccagcttt tctcgttttg atggccgcgc acaggatcag atg cgt gcc gcc aaa 115 

Met Arg Ala Ala Lys 



ate acc cgt gga ttt act tec aac cct gca ggc age gtg ctt gta gaa 
lie Thr Arg Gly Phe Thr Ser Asn Pro Ala Gly Ser Val Leu Val Glu 



ttc ggc aat act cgt gtc atg tgc acc get tct gtg gaa ttg ggt gtg 
Phe Gly Asn Thr Arg Val Met Cys Thr Ala Ser Val Glu Leu Gly Val 
25 30 35 

cct cgt ttc aag cgt gat tea ggt gaa ggc tgg ttg acc gca gag tac 
Pro Arg Phe Lys Arg Asp Ser Gly Glu Gly Trp Leu Thr Ala Glu Tyr 
40 45 50 

gcg atg ctt cct get gcg act gcg gag cgt aac cgt cgt gaa tec atg 
Ala Met Leu Pro Ala Ala Thr Ala Glu Arg Asn Arg Arg Glu Ser Met 



gcc ggc aag gtc aag gga cgc act cat gaa att tct cgt ctg att ggt 
Ala Gly Lys Val Lys Gly Arg Thr His Glu lie Ser Arg Leu He Gly 



cgt tct ttg cgt gca get gtg gat ctt tec cag ctg ggt gag aac acc 



403 
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Arg Ser Leu Arg Ala Ala Val Asp Leu Ser Gin Leu Gly Glu Asn Thr 
90 95 100 



451 



att gcg att gac tgc gat gtt ctg caa get gac ggc ggt act cgt act 
He Ala He Asp Cys Asp Val Leu Gin Ala Asp Gly Gly Thr Arg Thr 
105 HO H5 

gca teg ate acc ggt gcg tat gtg gcg ctg get gat gec ate aag gtt 
Ala Ser He Thr Gly Ala Tyr Val Ala Leu Ala Asp Ala He Lys Val 
120 125 130 

ctg cag gag cgc ggg gtt gtt cca ggc age cca ctt ctt gca cca gtt 
Leu Gin Glu Arg Gly Val Val Pro Gly Ser Pro Leu Leu Ala Pro Val 
135 140 145 

get get gtt tec gtt ggt ctg gtc gac ggt aat gta tgc ctt gac ttg 
Ala Ala Val Ser Val Gly Leu Val Asp Gly Asn Val Cys Leu Asp Leu 
150 155 160 165 

cca tat gaa gaa gat tec cgc gee gat gtt gac etc aac gtt gtt atg 
Pro Tyr Glu Glu Asp Ser Arg Ala Asp Val Asp Leu Asn Val Val Met 
170 175 180 

acc gaa cac ggt gaa ttc gtg gaa att cag ggc acc ggc gaa gaa act 691 
Thr Glu His Gly Glu Phe Val Glu He Gin Gly Thr Gly Glu Glu Thr 
185 190 195 

acc ttc acc cgc gcg cag etc aac gac atg ctt gac cac get gaa aag 
Thr Phe Thr Arg Ala Gin Leu Asn Asp Met Leu Asp His Ala Glu Lys 
200 205 210 

ggc tgc cgc gaa ttg gtt get gee caa aaa get gca ctg gga ate 
Gly Cys Arg Glu Leu Val Ala Ala Gin Lys Ala Ala Leu Gly He 
215 220 225 

taaaaccaca acagagttaa gga 



547 



595 



643 



739 



<210> 232 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 232 

Met Arg Ala Ala Lys He Thr Arg Gly Phe Thr Ser Asn Pro Ala Gly 
15 10 15 

Ser Val Leu Val Glu Phe Gly Asn Thr Arg Val Met Cys Thr Ala Ser 
20 25 30 

Val Glu Leu Gly Val Pro Arg Phe Lys Arg Asp Ser Gly Glu Gly Trp 
35 40 45 

Leu Thr Ala Glu Tyr Ala Met Leu Pro Ala Ala Thr Ala Glu Arg Asn 
50 55 60 

Arg Arg Glu Ser Met Ala Gly Lys Val Lys Gly Arg Thr His Glu He 
65 70 75 80 

Ser Arg Leu He Gly Arg Ser Leu Arg Ala Ala Val Asp Leu Ser Gin 
85 90 95 
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Leu Gly Glu Asn Thr lie Ala lie 
100 

Gly Gly Thr Arg Thr Ala Ser He 

115 120 

Asp Ala lie Lys Val Leu Gin Glu 
130 135 

Leu Leu Ala Pro Val Ala Ala Val 
145 150 

Val Cys Leu Asp Leu Pro Tyr Glu 
165 

Leu Asn Val Val Met Thr Glu His 
180 

Thr Gly Glu Glu Thr Thr Phe Thr 
195 200 

Asp His Ala Glu Lys Gly Cys Arg 
210 215 

Ala Leu Gly He 
225 



Asp Cys Asp Val Leu Gin Ala Asp 
105 110 



Thr Gly Ala Tyr Val Ala Leu Ala 
125 



Arg Gly Val Val Pro Gly Ser Pro 
140 



Ser Val Gly Leu Val Asp Gly Asn 
155 160 

Glu Asp Ser Arg Ala Asp Val Asp 
170 175 

Gly Glu Phe Val Glu He Gin Gly 
185 190 



Arg Ala Gin Leu Asn Asp Met Leu 
205 

Glu Leu Val Ala Ala Gin Lys Ala 
220 



<210> 233 
<211> 541 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> FRXA01786 

<400> 233 

aagcatcttg gtgcgcgggg gtgttgggct ggaaggtacc ctgtatttca tgacttcttc 60 

ttccagcttt tctcgttttg atggccgcgc acaggatcag atg cgt gcc gcc aaa 115 

Met Arg Ala Ala Lys 
1 5 

ate acc cgt gga ttt act tec aac cct gca ggc age gtg ctt gta gaa 163 
He Thr Arg Gly Phe Thr Ser Asn Pro Ala Gly Ser Val Leu Val Glu 



ttc ggc aat act cgt gtc atg tgc acc get tct gtg gaa ttg ggt gtg 
Phe Gly Asn Thr Arg Val Met Cys Thr Ala Ser Val Glu Leu Gly Val 



cct cgt ttc aag cgt gat tea ggt gaa ggc tgg ttg acc gca gag tac 
Pro Arg Phe Lys Arg Asp Ser Gly Glu Gly Trp Leu Thr Ala Glu Tyr 



gcg atg ctt cct get gcg act gcg gag cgt aac cgt cgt gaa tec atg 
Ala Met Leu Pro Ala Ala Thr Ala Glu Arg Asn Arg Arg Glu Ser Met 
55 60 65 



307 
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gcc ggc aag gtc aag gga cgc act cat gaa att tct cgt ctg att ggt 3 55 
Ala Gly Lys Val Lys Gly Arg Thr His Glu lie Ser Arg Leu lie Gly 



cgt tct ttg cgt gca get gtg gat ctt tec cag ctg ggt gag aac acc 403 
Arg Ser Leu Arg Ala Ala Val Asp Leu Ser Gin Leu Gly Glu Asn Thr 

90 95 100 

att gcg att gac tgc gat gtt ctg caa get gac ggc ggt act cgt act 451 
lie Ala lie Asp Cys Asp Val Leu Gin Ala Asp Gly Gly Thr Arg Thr 
105 110 115 

gca teg ate acc ggt gcg tat gtg gcg ctg get gat gee ate aag gtt 4 99 
Ala Ser lie Thr Gly Ala Tyr Val Ala Leu Ala Asp Ala lie Lys Val 
120 125 130 

ctg cag gag cgc ggg gtt gtt cca ggc age cca ctt ctt gca 541 
Leu Gin Glu Arg Gly Val Val Pro Gly Ser Pro Leu Leu Ala 
135 140 145 



<210> 234 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Met Arg Ala Ala Lys lie Thr Arg Gly Phe Thr Ser Asn Pro Ala Gly 
15 10 15 

Ser Val Leu Val Glu Phe Gly Asn Thr Arg Val Met Cys Thr Ala Ser 
20 25 30 

Val Glu Leu Gly Val Pro Arg Phe Lys Arg Asp Ser Gly Glu Gly Trp 
35 40 45 

Leu Thr Ala Glu Tyr Ala Met Leu Pro Ala Ala Thr Ala Glu Arg Asn 
50 55 60 

Arg Arg Glu Ser Met Ala Gly Lys Val Lys Gly Arg Thr His Glu lie 
65 70 75 80 

Ser Arg Leu lie Gly Arg Ser Leu Arg Ala Ala Val Asp Leu Ser Gin 
85 90 95 

Leu Gly Glu Asn Thr lie Ala lie Asp Cys Asp Val Leu Gin Ala Asp 
100 105 110 

Gly Gly Thr Arg Thr Ala Ser lie Thr Gly Ala Tyr Val Ala Leu Ala 
115 120 125 

Asp Ala lie Lys Val Leu Gin Glu Arg Gly Val Val Pro Gly Ser Pro 
130 135 140 

Leu Leu Ala 
145 



<210> 235 
<211> 741 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (718) 

<223> RXN00163 

<400> 235 

acgacatgct tgaccacgct gaaaagggct gccgcgaatt ggttgctgcc caaaaagctg 60 

cactgggaat ctaaaaccac aacagagtta aggacaccgg atg aaa ctt ctt ctt 115 

Met Lys Leu Leu Leu 



gca tec aac aac gca aag aaa etc aaa gaa etc cag egg att ttg gat 
Ala Ser Asn Asn Ala Lys Lys Leu Lys Glu Leu Gin Arg lie Leu Asp 



caa gca ggc ctg gat tec gtt gaa ttg ctt gcg ctg cgt gat gtc gag 
Gin Ala Gly Leu Asp Ser Val Glu Leu Leu Ala Leu Arg Asp Val Glu 



gca tac gac gag ccg ate gaa gac ggc cgc act ttt gee gac aac gca 

Ala Tyr Asp Glu Pro lie Glu Asp Gly Arg Thr Phe Ala Asp Asn Ala 

40 45 50 

cag ate aaa gcg cgc gec ggg gta acc cac aca ggc ate gec acg ate 

Gin lie Lys Ala Arg Ala Gly Val Thr His Thr Gly lie Ala Thr lie 

55 60 65 

gee gat gat tec ggc ate get gtc gaa gaa etc aac gga atg ccc ggc 

Ala Asp Asp Ser Gly lie Ala Val Glu Glu Leu Asn Gly Met Pro Gly 

70 75 80 85 

gtt ttg tec gca cgc tgg tec ggc .gca cac ggc aac gac acc gec aac 

Val Leu Ser Ala Arg Trp Ser Gly Ala His Gly Asn Asp Thr Ala Asn 

90 95 100 

aac gag ctg ctt ctt gee caa atg gaa cat gtt ccc gac gag cgc cgc 

Asn Glu Leu Leu Leu Ala Gin Met Glu His Val Pro Asp Glu Arg Arg 

105 110 115 

aac gca gee ttc gtg tec gta tgc gtg ctt gca ctt ccg gac ggc caa 

Asn Ala Ala Phe Val Ser Val Cys Val Leu Ala Leu Pro Asp Gly Gin 

120 125 130 

gaa ttt gtt cag gaa ggc cgt tgg gaa ggc caa etc eta cgc gga cct 

Glu Phe Val Gin Glu Gly Arg Trp Glu Gly Gin Leu Leu Arg Gly Pro 

135 140 145 

aag ggc gaa aac ggt ttc gga tac gat cca ctg ttc att cca gca gag 

Lys Gly Glu Asn Gly Phe Gly Tyr Asp Pro Leu Phe lie Pro Ala Glu 

150 155 160 165 

gaa ate gat gga caa gga cgc age tec get gaa ctt tec gca gag gaa 

Glu lie Asp Gly Gin Gly Arg Ser Ser Ala Glu Leu Ser Ala Glu Glu 

170 175 180 



aag gac get ttg tec cac cga ggt caa gcg ctg cgc gga ttg gtt gag 
Lys Asp Ala Leu Ser His Arg Gly Gin Ala Leu Arg Gly Leu Val Glu 



691 
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aag ate gca cag gta get gcg get age taaggectta aggaaaacta 
Lys lie Ala Gin Val Ala Ala Ala Ser 
200 205 



<210> 236 
<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Met Lys Leu Leu Leu Ala Ser Asn Asn Ala Lys Lys Leu Lys Glu Leu 



Gin Arg lie Leu Asp Gin Ala Gly Leu Asp Ser Val Glu Leu Leu Ala 



Leu Arg Asp Val Glu Ala Tyr Asp Glu Pro lie Glu Asp Gly Arg Thr 
35 40 45 

Phe Ala Asp Asn Ala Gin lie Lys Ala Arg Ala Gly Val Thr His Thr 
50 55 60 

Gly lie Ala Thr lie Ala Asp Asp Ser Gly lie Ala Val Glu Glu Leu 



Asn Gly Met Pro Gly Val Leu Ser Ala Arg Trp Ser Gly Ala His Gly 
85 90 95 

Asn Asp Thr Ala Asn Asn Glu Leu Leu Leu Ala Gin Met Glu His Val 
100 105 110 

Pro Asp Glu Arg Arg Asn Ala Ala Phe Val Ser Val Cys Val Leu Ala 
115 120 125 

Leu Pro Asp Gly Gin Glu Phe Val Gin Glu Gly Arg Trp Glu Gly Gin 
130 135 140 

Leu Leu Arg Gly Pro Lys Gly Glu Asn Gly Phe Gly Tyr Asp Pro Leu 
145 150 155 160 

Phe lie Pro Ala Glu Glu lie Asp Gly Gin Gly Arg Ser Ser Ala Glu 
165 170 175 

Leu Ser Ala Glu Glu Lys Asp Ala Leu Ser His Arg Gly Gin Ala Leu 
180 185 190 

Arg Gly Leu Val Glu Lys lie Ala Gin Val Ala Ala Ala Ser 
195 200 205 



<210> 237 
<211> 641 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (58) . . (618) 

<223> FRXA00163 

<400> 237 

tgaaacttct tcttgcatcc aacaacgcaa agaaactcaa gagaactcca gcggattttg 60 

Leu 



gat caa gca ggc ctg gat tec gtt gaa ttg ctt gcg ctg cgt gat gtc 
Asp Gin Ala Gly Leu Asp Ser Val Glu Leu Leu Ala Leu Arg Asp Val 



gag gca tac gac gag ccg ate gaa gac ggc cgc act ttt gec gac aac 
Glu Ala Tyr Asp Glu Pro lie Glu Asp Gly Arg Thr Phe Ala Asp Asn 



cag ate aaa gcg cgc gec ggg gta ace cac aca ggc ate gee acg 
Gin He Lys Ala Arg Ala Gly Val Thr His Thr Gly He Ala Thr 



ate gec gat gat tec ggc ate get gtc gaa gaa etc aac gga atg ccc 
He Ala Asp Asp Ser Gly He Ala Val Glu Glu Leu Asn Gly Met Pro 



ggc gtt ttg tec gca cgc tgg tec ggc gca cac ggc aac gac acc gec 
Gly Val Leu Ser Ala Arg Trp Ser Gly Ala His Gly Asn Asp Thr Ala 



aac aac gag ctg ctt ctt gec caa atg gaa cat gtt ccc gac gag cgc 
Asn Asn Glu Leu Leu Leu Ala Gin Met Glu His Val Pro Asp Glu Arg 



cgc aac gca gec ttc gtg tec gta tgc gtg ctt gca ctt ccg gac ggc 
Arg Asn Ala Ala Phe Val Ser Val Cys Val Leu Ala Leu Pro Asp Gly 
100 105 110 

caa gaa ttt gtt cag gaa ggc cgt tgg gaa ggc caa etc eta cgc gga 
Gin Glu Phe Val Gin Glu Gly Arg Trp Glu Gly Gin Leu Leu Arg Gly 
115 120 125 

cct aag ggc gaa aac ggt ttc gga tac gat cca ctg ttc att cca gca 
Pro Lys Gly Glu Asn Gly Phe Gly Tyr Asp Pro Leu Phe He Pro Ala 
130 135 140 145 

gag gaa ate gat gga caa gga cgc age tec get gaa ctt tec gca gag 
Glu Glu He Asp Gly Gin Gly Arg Ser Ser Ala Glu Leu Ser Ala Glu 
150 155 160 

gaa aag gac get ttg tec cac cga ggt caa gcg ctg cgc gga ttg gtt 
Glu Lys Asp Ala Leu Ser His Arg Gly Gin Ala Leu Arg Gly Leu Val 
165 170 175 

gag aag ate gca cag gta get gcg get age taaggectta aggaaaacta 
Glu Lys He Ala Gin Val Ala Ala Ala Ser 
180 185 
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<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Leu Asp Gin Ala Gly Leu Asp Ser Val Glu Leu Leu Ala Leu Arg Asp 
15 10 15 

Val Glu Ala Tyr Asp Glu Pro He Glu Asp Gly Arg Thr Phe Ala Asp 
20 25 30 

Asn Ala Gin He Lys Ala Arg Ala Gly Val Thr His Thr Gly He Ala 
35 40 45 

Thr He Ala Asp Asp Ser Gly He Ala Val Glu Glu Leu Asn Gly Met 
50 55 60 

Pro Gly Val Leu Ser Ala Arg Trp Ser Gly Ala His Gly Asn Asp Thr 
65 70 75 80 

Ala Asn Asn Glu Leu Leu Leu Ala Gin Met Glu His Val Pro Asp Glu 
85 90 95 

Arg Arg Asn Ala Ala Phe Val Ser Val Cys Val Leu Ala Leu Pro Asp 
100 105 110 

Gly Gin Glu Phe Val Gin Glu Gly Arg Trp Glu Gly Gin Leu Leu Arg 
115 120 125 

Gly Pro Lys Gly Glu Asn Gly Phe Gly Tyr Asp Pro Leu Phe He Pro 
130 135 140 

Ala Glu Glu He Asp Gly Gin Gly Arg Ser Ser Ala Glu Leu Ser Ala 
145 150 155 160 

Glu Glu Lys Asp Ala Leu Ser His Arg Gly Gin Ala Leu Arg Gly Leu 
165 170 175 

Val Glu Lys He Ala Gin Val Ala Ala Ala Ser 
180 185 



<210> 239 
<211> 432 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (409) 

<223> RXA01424 

<400> 239 

gtaagcaaca gtgcttccag cgcaacataa gctgaactct tccatgcaat ttcgcacggt 60 

gatgaggaaa gggcgtcgcg ctggcagtaa aactgtcgtt gtg cac ctg tgg gat 115 

Val His Leu Trp Asp 
1 5 

agt gcc gaa teg ttg gat ggc acc gaa aaa cag ggc gaa gtc gec tea 163 
Ser Ala Glu Ser Leu Asp Gly Thr Glu Lys Gin Gly Glu Val Ala Ser 
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ttc ggt ggt ccg egg ttc ggc ctt gtc gtt tct aag gec gtc gga aat 211 
Phe Gly Gly Pro Arg Phe Gly Leu Val Val Ser Lys Ala Val Gly Asn 
25 30 35 

gcg gtg gtt cgt cac cgc acc tec cga egg ctt cgt cat ate tgt gca 259 
Ala Val Val Arg His Arg Thr Ser Arg Arg Leu Arg His lie Cys Ala 
40 45 50 

age att gca gaa aaa tea cca gag eta etc tec ccc act cat cac gtg 307 
Ser He Ala Glu Lys Ser Pro Glu Leu Leu Ser Pro Thr His His Val 
55 60 65 

gtg ate cgc gcg ttg gcg ggg get ggg aat gca acc teg gcg gaa ctt 355 
Val He Arg Ala Leu Ala Gly Ala Gly Asn Ala Thr Ser Ala Glu Leu 



gaa cga gac ate cgc tac ggg ttg ggg aaa get age cgt gtg cgc acc 
Glu Arg Asp He Arg Tyr Gly Leu Gly Lys Ala Ser Arg Val Arg Thr 
90 95 100 

aac aag tgatgatcct ttcgacatcc cag 
Asn Lys 



<210> 240 
<211> 103 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Val His Leu Trp Asp Ser Ala Glu Ser Leu Asp Gly Thr Glu Lys Gin 
15 10 15 

Gly Glu Val Ala Ser Phe Gly Gly Pro Arg Phe Gly Leu Val Val Ser 
20 25 30 

Lys Ala Val Gly Asn Ala Val Val Arg His Arg Thr Ser Arg Arg Leu 
35 40 45 

Arg His He Cys Ala Ser He Ala Glu Lys Ser Pro Glu Leu Leu Ser 
50 55 60 

Pro Thr His His Val Val He Arg Ala Leu Ala Gly Ala Gly Asn Ala 
65 70 75 80 

Thr Ser Ala Glu Leu Glu Arg Asp He Arg Tyr Gly Leu Gly Lys Ala 
85 90 95 

Ser Arg Val Arg Thr Asn Lys 
100 



<210> 241 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (592) 

<223> RXA01481 

<400> 241 

gggtgcgctc gcggattgcc tgaatgtcac tttccggaat acgtcccttt gccatgacca 60 

tcactttagc ccgtcccttt agtgtgccta tattggttgt atg caa aac age aag 115 

Met Gin Asn Ser Lys 



aag acc etc ggc gga gtg etc gga gtc ate gtt gtc etc get get gca 
Lys Thr Leu Gly Gly Val Leu Gly Val lie Val Val Leu Ala Ala Ala 



tgg ttt gga att gat ctg tec act tea ggt gaa gee acc age caa gca 
Trp Phe Gly He Asp Leu Ser Thr Ser Gly Glu Ala Thr Ser Gin Ala 
25 30 35 

tea age tea gca act act acc act att act age tct aac act cca aca 
Ser Ser Ser Ala Thr Thr Thr Thr He Thr Ser Ser Asn Thr Pro Thr 



tct gag tec ate tec age aac age gac tta gac ggt gac age tgc tec 
Ser Glu Ser He Ser Ser Asn Ser Asp Leu Asp Gly Asp Ser Cys Ser 



atg agt gag ctg cca caa gaa get gat gag gtg gtc gac gat ate etc 
Met Ser Glu Leu Pro Gin Glu Ala Asp Glu Val Val Asp Asp He Leu 



gee ggt ggt cct ttt gat tac cca gac aat gac ggc gtg cgc ttt gga 
Ala Gly Gly Pro Phe Asp Tyr Pro Asp Asn Asp Gly Val Arg Phe Gly 
90 95 100 

aac tac gaa ggc gta eta ccg aaa gag tec age aac tac tac cgc gaa 
Asn Tyr Glu Gly Val Leu Pro Lys Glu Ser Ser Asn Tyr Tyr Arg Glu 
105 110 115 

tac acc gtg gaa acc cca gga ctt age cac cgc ggt cca ctg cgc att 
Tyr Thr Val Glu Thr Pro Gly Leu Ser His Arg Gly Pro Leu Arg He 
120 125 130 

gtc acc ggt gga tea aac cca act gat cca gag gtg tgg tac tac acc 
Val Thr Gly Gly Ser Asn Pro Thr Asp Pro Glu Val Trp Tyr Tyr Thr 
135 140 145 

tea gat cac tat gaa act ttc tgt gec ate acc gat gcg gag aac 
Ser Asp His Tyr Glu Thr Phe Cys Ala He Thr Asp Ala Glu Asn 
150 155 160 

taaatgaata tegtcttgea ggg 



<210> 242 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 242 

Met Gin Asn Ser Lys Lys Thr Leu Gly Gly Val Leu Gly Val He Val 
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Val Leu Ala Ala 
20 



Ala Thr Ser Gin 
35 

Ser Asn Thr Pro 
50 

Gly Asp Ser Cys 
65 



Val Asp Asp lie 



Gly Val Arg Phe 

100 



Asn Tyr Tyr Arg 
115 

Gly Pro Leu Arg 
130 

Val Trp Tyr Tyr 
145 

Asp Ala Glu Asn 



Ala Trp Phe Gly 



Ala Ser Ser Ser 
40 



Thr Ser Glu Ser 
55 



Ser Met Ser Glu 
70 

Leu Ala Gly Gly 
85 

Gly Asn Tyr Glu 



Glu Tyr Thr Val 
120 

lie Val Thr Gly 
135 

Thr Ser Asp His 
150 



10 

lie Asp Leu Ser 
25 

Ala Thr Thr Thr 



lie Ser Ser Asn 
60 

Leu Pro Gin Glu 
75 

Pro Phe Asp Tyr 
90 

Gly Val Leu Pro 
105 

Glu Thr Pro Gly 



Gly Ser Asn Pro 
140 

Tyr Glu Thr Phe 
155 



15 

Thr Ser Gly Glu 
30 

Thr lie Thr Ser 
45 

Ser Asp Leu Asp 



Ala Asp Glu Val 
80 



Pro Asp Asn Asp 
95 

Lys Glu Ser Ser 
110 

Leu Ser His Arg 
125 

Thr Asp Pro Glu 



Cys Ala lie Thr 
160 



<210> 243 
<211> 2100 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (2077) 

<223> RXN00724 

<400> 243 

cggcaaagga agccacagcg attaaaaagg cgctgggcta caccactgcg gaagagttgc 60 

tccgccacca tgtgcgcaaa tactccacca cggctctggc gtg gga att ggt gat 115 

Val Gly lie Gly Asp 



gcc act gag ggc gat ctt gtt acc ate gtg ggt cag gtc gec ttt gec 
Ala Thr Glu Gly Asp Leu Val Thr He Val Gly Gin Val Ala Phe Ala 
10 15 20 

aag cag tec tat acc cag tec ggc aag atg ctg tac aag gtt aca gtc 
Lys Gin Ser Tyr Thr Gin Ser Gly Lys Met Leu Tyr Lys Val Thr Val 



ttg act gag acg gaa cgc ate ggc att tec ttc ttc gga gcc aag cac 
Leu Thr Glu Thr Glu Arg lie Gly lie Ser Phe Phe Gly Ala Lys His 
40 45 50 
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att ccg cgt ctt etc cca gaa ggc act cgt gcg ctt ttt acc ggc aag 
He Pro Arg Leu Leu Pro Glu Gly Thr Arg Ala Leu Phe Thr Gly Lys 
55 60 65 

gtg aag ttt ttt cgc aac gaa cct cag eta tct cat cca gag ttc att 
Val Lys Phe Phe Arg Asn Glu Pro Gin Leu Ser His Pro Glu Phe He 
70 75 80 85 

gtg ate cca gat cct gga tea ggc cgc cga etc acc gec act ggc ggt 
Val He Pro Asp Pro Gly Ser Gly Arg Arg Leu Thr Ala Thr Gly Gly 
90 95 100 

atg aaa tct ctg get gec tac ggc gat gtg gaa gaa gtg gca ctt cgt 
Met Lys Ser Leu Ala Ala Tyr Gly Asp Val Glu Glu Val Ala Leu Arg 
105 HO I 15 

ttg gtg gat cgc gaa tac ate ccg ate tat gec ggc acc gec acc atg 
Leu Val Asp Arg Glu Tyr He Pro He Tyr Ala Gly Thr Ala Thr Met 
120 125 130 

act acc tgg egg ate atg get gca gtg caa egg gta ctg gaa acc atg 
Thr Thr Trp Arg He Met Ala Ala Val Gin Arg Val Leu Glu Thr Met 
135 140 145 



ccg gtg ate aaa gaa cca ctg age gtg gtg ccc gaa ggc atg ccc agt 
Pro Val He Lys Glu Pro Leu Ser Val Val Pro Glu Gly Met Pro Ser 
150 155 160 165 

ttc gac gag gec ate cgc ggc att cac gat cca ggc cat gaa tct ccc 
Phe Asp Glu Ala He Arg Gly He His Asp Pro Gly His Glu Ser Pro 
170 175 180 

age acg ttt ate aac cgt ctg aaa tac aac gaa gca eta teg ctg gec 
Ser Thr Phe He Asn Arg Leu Lys Tyr Asn Glu Ala Leu Ser Leu Ala 
185 190 195 

acg gtg atg gcg ate egg cgt gee gat acc aag aac cgc aaa gca cca 
Thr Val Met Ala He Arg Arg Ala Asp Thr Lys Asn Arg Lys Ala Pro 
200 205 210 



225 



499 



595 



643 



691 



ccc atg ccg cgc gca etc aaa ggg cat cag cac atg etc ate gat gca 
Pro Met Pro Arg Ala Leu Lys Gly His Gin His Met Leu He Asp Ala 
215 220 



etc aac ttt cag etc aca gtg gga cag aag caa gtg ate cgt gag ate 
Leu Asn Phe Gin Leu Thr Val Gly Gin Lys Gin Val He Arg Glu He 
230 235 240 245 

age gcg gac att gaa caa cgc gtt ccc atg tct cgt ctg etc caa ggt 
Ser Ala Asp He Glu Gin Arg Val Pro Met Ser Arg Leu Leu Gin Gly 
250 255 260 



gag gtt ggt teg ggt aaa acc ate gtg teg ttg ate gcg atg ctg cag 931 
Glu Val Gly Ser Gly Lys Thr He Val Ser Leu He Ala Met Leu Gin 
265 270 275 



835 



883 



gca att gat tec ggt agg cag tgc gec atg etc gec ccg acg gaa gtg 
Ala He Asp Ser Gly Arg Gin Cys Ala Met Leu Ala Pro Thr Glu Val 
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ttg gcc acc cag cat gcc cgc age ctg age aaa act etc gac gac gca 
Leu Ala Thr Gin His Ala Arg Ser Leu Ser Lys Thr Leu Asp Asp Ala 
295 300 305 

ggc ctt gat ate aat gtt gtg etc ttg act ggc teg atg ccc acg gga 
Gly Leu Asp He Asn Val Val Leu Leu Thr Gly Ser Met Pro Thr Gly 
310 315 320 325 

gcc aag aag gag get ctg ctg gaa ate ate tec ggt gac gca gac att 
Ala Lys Lys Glu Ala Leu Leu Glu He He Ser Gly Asp Ala Asp He 
330 335 340 

gtg gtc ggc acg cat gcg ctg ate cag gac acc gtg gag ttc ttc gac 
Val Val Gly Thr His Ala Leu He Gin Asp Thr Val Glu Phe Phe Asp 
345 350 355 

ctt ggc etc gtg gtg gtg gat gag cag cac cgt ttc ggc gtg gag caa 
Leu Gly Leu Val Val Val Asp Glu Gin His Arg Phe Gly Val Glu Gin 
360 365 370 

cgc gat caa ctg egg acc aag ggc agg gaa ggc ctg acc ccg cac eta 
Arg Asp Gin Leu Arg Thr Lys Gly Arg Glu Gly Leu Thr Pro His Leu 
375 380 385 

ttg gtt atg act gcg acc cca att ccg cgc acc ate gcc atg acg gtg 
Leu Val Met Thr Ala Thr Pro He Pro Arg Thr He Ala Met Thr Val 
390 395 400 405 

ttc ggc gac ttg gcg gtg tec acg ttg cgt gaa ctt cca ggc ggg cgc 
Phe Gly Asp Leu Ala Val Ser Thr Leu Arg Glu Leu Pro Gly Gly Arg 
410 415 420 

egg ccg att caa acc teg gtg ata ccc gat cac aaa cct ggc tgg gtt 
Arg Pro He Gin Thr Ser Val He Pro Asp His Lys Pro Gly Trp Val 
425 430 435 

aaa cgc ggt tgg gaa cgc ate ggt gag gaa gtc etc gcc gga cgc caa 
Lys Arg Gly Trp Glu Arg He Gly Glu Glu Val Leu Ala Gly Arg Gin 
440 445 450 

gcc tat gtg gtg tgt ccg cgc att gaa ggc gaa ggc ggc gtg ctg gaa 
Ala Tyr Val Val Cys Pro Arg He Glu Gly Glu Gly Gly Val Leu Glu 
455 460 465 

ate cac gcc tat ctt tec gaa cag gta tat cca gga ttg aat gtt gga 
He His Ala Tyr Leu Ser Glu Gin Val Tyr Pro Gly Leu Asn Val Gly 
470 475 480 485 

atg ctg cac ggt cgc atg gac acg gat etc aaa gat teg gtc atg cag 
Met Leu His Gly Arg Met Asp Thr Asp Leu Lys Asp Ser Val Met Gin 
490 495 500 

gaa ttc gcc caa ggt gag ate gat att ttg gtc gcc acc acg gtc att 
Glu Phe Ala Gin Gly Glu He Asp He Leu Val Ala Thr Thr Val He 
505 510 515 

gag gtc ggt att gac gtt gcc aac gcc acc gtc atg etc ate cgc gag 
Glu Val Gly He Asp Val Ala Asn Ala Thr Val Met Leu He Arg Glu 
520 525 530 

gcg gaa cgc ttc ggc gtt tec cag ate cac cag ctg cgc ggc cgt gtt 
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Ala Glu Arg Phe Gly Val Ser Gin He His Gin Leu Arg Gly Arg Val 
535 540 545 

ggc cgt ggg cag cac gat tec etc tgc ctg ctg cac acc acc ttc gac 
Gly Arg Gly Gin His Asp Ser Leu Cys Leu Leu His Thr Thr Phe Asp 
550 555 560 565 

gag gac tec cca caa ggc caa cgc etc gec gca att tec acc aca acc 
Glu Asp Ser Pro Gin Gly Gin Arg Leu Ala Ala lie Ser Thr Thr Thr 
570 575 580 

gac ggt ttt caa etc tct gaa ctt gat ttg cag gta cgc caa gaa ggc 
Asp Gly Phe Gin Leu Ser Glu Leu Asp Leu Gin Val Arg Gin Glu Gly 
585 590 595 

gac gtg ttg ggc acc cgc cag tec ggc age gac acc aaa etc cgt cac 
Asp Val Leu Gly Thr Arg Gin Ser Gly Ser Asp Thr Lys Leu Arg Hxs 
600 605 610 

etc teg ttt ate age gac caa aaa ate ate gag cgt gcg ctt ate gac 
Leu Ser Phe He Ser Asp Gin Lys He He Glu Arg Ala Leu He Asp 
615 620 625 

gec acc gag ctg gtt gec gee age cgt tec agg gcg ctt gag ctg gtc 
Ala Thr Glu Leu Val Ala Ala Ser Arg Ser Arg Ala Leu Glu Leu Val 
630 635 640 645 

age gac ate gca atg ate aac cag gaa tac ctg gaa aag age 
Ser Asp He Ala Met He Asn Gin Glu Tyr Leu Glu Lys Ser 
650 655 

tgatattgat agggtttaag tea 



<210> 244 
<211> 659 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Val Gly He Gly Asp Ala Thr Glu Gly Asp Leu Val Thr He Val Gly 
1 5 10 15 

Gin Val Ala Phe Ala Lys Gin Ser Tyr Thr Gin Ser Gly Lys Met Leu 
20 25 30 

Tyr Lys Val Thr Val Leu Thr Glu Thr Glu Arg He Gly He Ser Phe 
35 40 45 



Phe Gly Ala Lys 



His He Pro Arg Leu Leu Pro Glu Gly Thr Arg Ala 



Leu 



Phe Thr Gly Lys Val Lys Phe Phe Arg Asn Glu Pro Gin Leu Ser 



65 70 



75 80 



His Pro Glu Phe He Val He Pro Asp Pro Gly Ser Gly Arg Arg Leu 

85 90 95 

Thr Ala Thr Gly Gly Met Lys Ser Leu Ala Ala Tyr Gly Asp Val Glu 
100 105 HO 
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Glu Val Ala Leu Arg Leu Val Asp Arg Glu Tyr lie Pro lie Tyr Ala 
115 120 125 

GlY Thr Ala Thr Met Thr Thr Trp Arg lie Met Ala Ala Val Gin Arg 
130 135 140 

Val Leu Glu Thr Met Pro Val He Lys Glu Pro Leu Ser Val Val Pro 
145 150 155 160 

Glu Glv Met Pro Ser Phe Asp Glu Ala He Arg Gly He His Asp Pro 
165 170 175 

Glv His Glu Ser Pro Ser Thr Phe He Asn Arg Leu Lys Tyr Asn Glu 
180 185 190 " 

Ala Leu Ser Leu Ala Thr Val Met Ala He Arg Arg Ala Asp Thr Lys 
195 200 205 

Asn Arg Lys Ala Pro Pro Met Pro Arg Ala Leu Lys Gly His Gin His 
2io 215 220 

Met Leu He Asp Ala Leu Asn Phe Gin Leu Thr Val Gly Gin Lys Gin 
225 230 235 240 

Val He Arg Glu He Ser Ala Asp He Glu Gin Arg Val Pro Met Ser 
245 250 255 

Arg Leu Leu Gin Gly Glu Val Gly Ser Gly Lys Thr He Val Ser Leu 
260 265 270 

He Ala Met Leu Gin Ala He Asp Ser Gly Arg Gin Cys Ala Met Leu 
275 280 285 

Ala Pro Thr Glu Val Leu Ala Thr Gin His Ala Arg Ser Leu Ser Lys 
290 295 300 

Thr Leu Asp Asp Ala Gly Leu Asp He Asn Val Val Leu Leu Thr Gly 
305 310 315 320 

Ser Met Pro Thr Gly Ala Lys Lys Glu Ala Leu Leu Glu He He Ser 
325 330 335 

Gly Asp Ala Asp He Val Val Gly Thr His Ala Leu He Gin Asp Thr 
340 345 350 

Val Glu Phe Phe Asp Leu Gly Leu Val Val Val Asp Glu Gin His Arg 
355 360 365 

Phe Gly Val Glu Gin Arg Asp Gin Leu Arg Thr Lys Gly Arg Glu Gly 
370 375 380 

Leu Thr Pro His Leu Leu Val Met Thr Ala Thr Pro He Pro Arg Thr 
385 390 395 400 

He Ala Met Thr Val Phe Gly Asp Leu Ala Val Ser Thr Leu Arg Glu 
405 410 415 

Leu Pro Gly Gly Arg Arg Pro He Gin Thr Ser Val He Pro Asp His 
420 425 430 

Lys Pro Gly Trp Val Lys Arg Gly Trp Glu Arg He Gly Glu Glu Val 
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Leu Ala Gly Arg Gin Ala Tyr Val Val Cys Pro Arg He Glu Gly Glu 
450 455 460 

Glv Gly Val Leu Glu He His Ala Tyr Leu Ser Glu Gin Val Tyr Pro 
46 5 470 475 480 

Glv Leu Asn Val Gly Met Leu His Gly Arg Met Asp Thr Asp Leu Lys 
485 490 495 

Asp Ser Val Met Gin Glu Phe Ala Gin Gly Glu He Asp He Leu Val 
500 505 510 

Ala Thr Thr Val He Glu Val Gly He Asp Val Ala Asn Ala Thr Val 
515 520 525 

Met Leu He Arg Glu Ala Glu Arg Phe Gly Val Ser Gin He His Gin 
530 535 540 

Leu Arg Gly Arg Val Gly Arg Gly Gin His Asp Ser Leu Cys Leu Leu 
545 550 555 560 

His Thr Thr Phe Asp Glu Asp Ser Pro Gin Gly Gin Arg Leu Ala Ala 
565 570 575 

He Ser Thr Thr Thr Asp Gly Phe Gin Leu Ser Glu Leu Asp Leu Gin 
580 585 590 

Val Arg Gin Glu Gly Asp Val Leu Gly Thr Arg Gin Ser Gly Ser Asp 
595 600 605 

Thr Lys Leu Arg His Leu Ser Phe He Ser Asp Gin Lys He He Glu 
610 615 620 

Arg Ala Leu He Asp Ala Thr Glu Leu Val Ala Ala Ser Arg Ser Arg 
625 630 635 640 

Ala Leu Glu Leu Val Ser Asp He Ala Met He Asn Gin Glu Tyr Leu 
645 650 655 

Glu Lys Ser 



<210> 245 
<211> 1604 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) - - (1581) 

<223> RXN01979 

<400> 245 

ctg ggt cac gat ttc cgc ccc gat tat cgc cgc ate cgc gac ctg tta 
Leu Gly His Asp Phe Arg Pro Asp Tyr Arg Arg He Arg Asp Leu Leu 



gga ctt gcg ccc aat att ccc gtg 



eta gca acc 



aca gec acc gec 96 
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Ala Gly Leu Ala Pro Asn He Pro Val Leu Ala Thr Thr Ala Thr Ala 
20 25 30 

aat gac cgc gtg gtt gaa gat gtc cgt gcc caa eta gaa gat ggc aca 
Asn Asp Arg Val Val Glu Asp Val Arg Ala Gin Leu Glu Asp Gly Thr 
35 40 45 

ggt ttg ttt cgt ggt ggg ata gac cgt gaa tec ctt tac eta tea gtg 
Gly Leu Phe Arg Gly Gly He Asp Arg Glu Ser Leu Tyr Leu Ser Val 
50 55 60 



gtg aac ctg etc aac ccc acc gaa cgc 



cca get tgg ctt gcc acc cac 



Val Asn Leu Leu Asn Pro Thr Glu Arg Pro Ala Trp Leu Ala Thr His 
65 70 75 80 

etc aaa gaa ctg acg ggt teg ggc ate att tac tgc etc act gtg tea : 
Leu Lys Glu Leu Thr Gly Ser Gly He He Tyr Cys Leu Thr Val Ser 
85 90 95 

get gca cat gat ctt gcc gat gca ctt aat tct gtt gga tgg aat gtt 
Ala Ala His Asp Leu Ala Asp Ala Leu Asn Ser Val Gly Trp Asn Val 
100 105 HO 

gcc gcg tac acc ggt cga acc gaa gca gga gag cgc gaa cgt tta gaa 
Ala Ala Tyr Thr Gly Arg Thr Glu Ala Gly Glu Arg Glu Arg Leu Glu 
115 120 125 

cat gcc ttg ate aac aac gag ate aaa gca eta gta gca acc tct gca 
His Ala Leu He Asn Asn Glu He Lys Ala Leu Val Ala Thr Ser Ala 
130 135 140 

ctg gga atg ggc ttt gac aaa cct gac ctt gga ttt gtt gtg cac atg 
Leu Gly Met Gly Phe Asp Lys Pro Asp Leu Gly Phe Val Val His Met 
145 150 155 160 

ggc age ccc age tea ccg gtg tct tat tac cag cag att ggt cgc gcc 
Gly Ser Pro Ser Ser Pro Val Ser Tyr Tyr Gin Gin He Gly Arg Ala 
165 170 175 

ggg cgc ggc acc get cgt gcc gat gtc ate ctg ctg cca gga act gaa 
Gly Arg Gly Thr Ala Arg Ala Asp Val He Leu Leu Pro Gly Thr Glu 
180 185 190 

gac aaa gag ate tgg gag tac ttt gca tea gta teg ttc cca cgc gaa 
Asp Lys Glu lie Trp Glu Tyr Phe Ala Ser Val Ser Phe Pro Arg Glu 
195 200 205 

gag gta gtc cgc caa ctg ctt gcg gtg tta acc gat gag gcg caa tec 
Glu Val Val Arg Gin Leu Leu Ala Val Leu Thr Asp Glu Ala Gin Ser 
210 215 220 

act gtc aaa ttg gaa tea caa gta gat ctt tec cga tea cgc ctt gaa 
Thr Val Lys Leu Glu Ser Gin Val Asp Leu Ser Arg Ser Arg Leu Glu 
225 230 235 240 

caa gta ctt aaa gtg eta gac gta gat ggc gca gtc aaa cgt gta cgt 
Gin Val Leu Lys Val Leu Asp Val Asp Gly Ala Val Lys Arg Val Arg 
245 250 255 

ggc gga tgg gtc tec acc ggg caa gag tgg ate tac gat gcg gaa cgc 
Gly Gly Trp Val Ser Thr Gly Gin Glu Trp He Tyr Asp Ala Glu Arg 
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260 265 



270 



gca gga ctt gaa caa gca agg aaa att gaa cag caa age atg gtg 
L ,lv Leu Glu Gin Ala Arg Lys He Glu Gin Gin Ser Met Val 



285 



tac _ 

Tyr Ala Gly Leu Glu Gin Ala Arg Lys 
275 280 

aac tac cag aac acc act gag tgc cgc atg ctg tac etc cgc aaa gaa 
Asn Tyr Gin Asn Thr Thr Glu Cys Arg Met Leu Tyr Leu Arg Lys Glu 
290 295 300 

eta gac gat gtg gag gca act act ccg tgc ggg cgc tgc gac aat tgc 
Leu Lp Lp Val Glu Ala Thr Thr Pro Cys Gly Arg Cys Asp Asn Cys 
305 310 315 320 

acg ggc aaa acg tgg ggg etc gac acc gat gec teg ate act ttg aaa 
Thr Gly Lys Thr Trp Gly Leu Asp Thr Asp Ala Ser He Thr Leu Lys 



325 



330 335 



gtg gac caa cag ctt caa aca ccc gga gtg aaa ata gec cca cga aaa 
Val Asp Gin Gin Leu Gin Thr Pro Gly Val Lys lie Ala Pro Arg Lys 
340 345 350 

atg tgg ccg act ggc att agt gtc aga gga aaa ate gca ggg eta gaa 
Met Trp Pro Thr Gly He Ser Val Arg Gly Lys He Ala Gly Leu Glu 
355 360 365 

gaa gga cga gca ctg gga cga etc aat gac att gec cgt gga cet gca 
Glu Gly Arg Ala Leu Gly Arg Leu Asn Asp lie Ala Arg Gly Pro Ala 
370 375 380 

eta aag gec ctg ctg gac age gga get tat tct gat gat cca tgg atg 
Leu Lys Ala Leu Leu Asp Ser Gly Ala Tyr Ser Asp Asp Pro Trp Met 
385 390 395 400 

gca cgc ate ate gaa gtg ctg aaa aac tgg gat tgg acc aac egg cct 
Ala Arg He He Glu Val Leu Lys Asn Trp Asp Trp Thr Asn Arg Pro 
405 410 415 

gec aac gtg gtc get etc ggc aat acc aac ttt gga tea act gag atg 
Ala Asn Val Val Ala Leu Gly Asn Thr Asn Phe Gly Ser Thr Glu Met 
420 425 430 

ate ate cag gta get caa tea ate gca gcg gtg gga cga atg aac ttt 
He He Gin Val Ala Gin Ser He Ala Ala Val Gly Arg Met Asn Phe 
435 440 445 

gcg ggt gta ctt ccc gee gcg ccg ggt get gaa gaa gtc atg get cag 
Ala Gly Val Leu Pro Ala Ala Pro Gly Ala Glu Glu Val Met Ala Gin 

460 



450 455 



aat tec gca tac cga gta gaa gee eta ttg aaa caa tgg gac tgg teg 
Asn Ser Ala Tyr Arg Val Glu Ala Leu Leu Lys Gin Trp Asp Trp Ser 
465 470 475 480 

caa ggc ttg caa eta gtt ccc ggt ccc att ttg ctg gtg aca gac ctt 
Gin Gly Leu Gin Leu Val Pro Gly Pro He Leu Leu Val Thr Asp Leu 
485 490 495 

att gat act ggc tgg teg gtg aca gtt gca gga aat ggc att gcg cag 
He Asp Thr Gly Trp Ser Val Thr Val Ala Gly Asn Gly He Ala Gin 
500 505 510 
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cgg acc tea gag aag gtg ctg ccg ttc get tta gcg agt agg gga 1581 
Arg Thr Ser Glu Lys Val Leu Pro Phe Ala Leu Ala Ser Arg Gly 
515 520 525 

1604 

taggtgetet gggacgagag caa 

<210> 246 
<211> 527 
<212> PRT 

<213> Corynebacterium glutamic™ 

Leu°Gly 4 Hi S Asp Phe Arg Pro Asp Tyr Arg Arg He Arg Asp Leu Leu 
1 5 10 15 

Ala Gly Leu Ala Pro Asn lie Pro Val Leu Ala Thr Thr Ala Thr Ala 
20 25 30 

Asn Asp Arg Val Val Glu Asp Val Arg Ala Gin Leu Glu Asp Gly Thr 
35 40 45 

Gly Leu Phe Arg Gly Gly He Asp Arg Glu Ser Leu Tyr Leu Ser Val 
50 55 SO 

Val Asn Leu Leu Asn Pro Thr Glu Arg Pro Ala Trp Leu Ala Thr His 
55 70 75 80 

Leu Lys Glu Leu Thr Gly Ser Gly He He Tyr Cys Leu Thr Val Ser 
85 90 ^5 

Ala Ala His Asp Leu Ala Asp Ala Leu Asn Ser Val Gly Trp Asn Val 
100 105 HO 

Ala Ala Tyr Thr Gly Arg Thr Glu Ala Gly Glu Arg Glu Arg Leu Glu 
115 120 125 

His Ala Leu He Asn Asn Glu He Lys Ala Leu Val Ala Thr Ser Ala 
130 135 140 

Leu Gly Met Gly Phe Asp Lys Pro Asp Leu Gly Phe Val Val His Met 
145 150 155 160 

Gly Ser Pro Ser Ser Pro Val Ser Tyr Tyr Gin Gin He Gly Arg Ala 
165 170 175 

Gly Arg Gly Thr Ala Arg Ala Asp Val He Leu Leu Pro Gly Thr Glu 
180 185 I 90 

Asp Lys Glu He Trp Glu Tyr Phe Ala Ser Val Ser Phe Pro Arg Glu 
19 5 200 205 

Glu Val Val Arg Gin Leu Leu Ala Val Leu Thr Asp Glu Ala Gin Ser 
210 215 220 

Thr Val Lys Leu Glu Ser Gin Val Asp Leu Ser Arg Ser Arg Leu Glu 
225 230 235 240 

Gin Val Leu Lys Val Leu Asp Val Asp Gly Ala Val Lys Arg Val Arg 
245 250 255 
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Gly Gly Trp Val Ser Thr Gly Gin Glu Trp He Tyr Asp Ala Glu Arg 
260 265 270 

Tyr Ala Gly Leu Glu Gin Ala Arg Lys He Glu Gin Gin Ser Met Val 
275 280 285 

Asn Tyr Gin Asn Thr Thr Glu Cys Arg Met Leu Tyr Leu Arg Lys Glu 
290 295 300 

Leu Asp Asp Val Glu Ala Thr Thr Pro Cys Gly Arg Cys Asp Asn Cys 
305 310 315 320 

Thr Gly Lys Thr Trp Gly Leu Asp Thr Asp Ala Ser He Thr Leu Lys 
325 330 335 

Val Asp Gin Gin Leu Gin Thr Pro Gly Val Lys He Ala Pro Arg Lys 
340 345 350 

Met Trp Pro Thr Gly He Ser Val Arg Gly Lys He Ala Gly Leu Glu 
355 360 365 

Glu Gly Arg Ala Leu Gly Arg Leu Asn Asp He Ala Arg Gly Pro Ala 
370 375 380 

Leu Lys Ala Leu Leu Asp Ser Gly Ala Tyr Ser Asp Asp Pro Trp Met 

385 390 395 400 

Ala Arg He He Glu Val Leu Lys Asn Trp Asp Trp Thr Asn Arg Pro 
405 410 415 

Ala Asn Val Val Ala Leu Gly Asn Thr Asn Phe Gly Ser Thr Glu Met 
420 425 430 

He He Gin Val Ala Gin Ser He Ala Ala Val Gly Arg Met Asn Phe 
435 440 445 

Ala Gly Val Leu Pro Ala Ala Pro Gly Ala Glu Glu Val Met Ala Gin 
450 455 460 

Asn Ser Ala Tyr Arg Val Glu Ala Leu Leu Lys Gin Trp Asp Trp Ser 
465 470 475 480 

Gin Gly Leu Gin Leu Val Pro Gly Pro He Leu Leu Val Thr Asp Leu 
485 490 495 

He Asp Thr Gly Trp Ser Val Thr Val Ala Gly Asn Gly He Ala Gin 
500 505 510 

Arg Thr Ser Glu Lys Val Leu Pro Phe Ala Leu Ala Ser Arg Gly 
515 520 525 



<210> 247 
<211> 3888 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3865) 
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<223> RXN01770 
<400> 247 

tgctcatgac aggtaattca acgcgttacc ctgctgcagc ataaaagaac ctgcctcaac 60 

acacctccac tttttctact tttaagaaag ccacattctc atg cca att ate att 115 

Met Pro lie lie lie 



gat aac etc aat tct gac gac gac tec acc ate ggc act gec ace gaa 
Asp Asn Leu Asn Ser Asp Asp Asp Ser Thr He Gly Thr Ala Thr Glu 
10 15 20 

tac aac cct gac act gac gec gat tta ctt gat get att aac get gat 
Tyr Asn Pro Asp Thr Asp Ala Asp Leu Leu Asp Ala He Asn Ala Asp 
25 30 35 

get gac ctt gat ggc gac gec acc ate age act aac gcg aca gaa gaa 
Ala Asp Leu Asp Gly Asp Ala Thr He Ser Thr Asn Ala Thr Glu Glu 
40 45 50 

ggt gta gac gca gca get gaa aaa cct aag aaa aag cgt aaa gec cct 
Gly Val Asp Ala Ala Ala Glu Lys Pro Lys Lys Lys Arg Lys Ala Pro 
55 60 65 

get ctg aag cct aaa gga etc acg gca aag ttc ttc cac cgt gat ctt 
Ala Leu Lys Pro Lys Gly Leu Thr Ala Lys Phe Phe His Arg Asp Leu 
70 75 80 85 

act ggc gta ggt ggt agg acc ggt cgc etc aac aag aac gta cac ccg 
Thr Gly Val Gly Gly Arg Thr Gly Arg Leu Asn Lys Asn Val His Pro 
90 95 100 

acc aac cca gat ctg tec tac cag cca gtc tct gat gtc tac acc cca 
Thr Asn Pro Asp Leu Ser Tyr Gin Pro Val Ser Asp Val Tyr Thr Pro 
105 HO 115 

caa tea gca gat cac aag ggt att aag acc cgc tac ate ctt acc cat 
Gin Ser Ala Asp His Lys Gly He Lys Thr Arg Tyr He Leu Thr His 
120 125 130 

cca acc ccc get gtt gtt etc agt gag tec ate age aac gcg ttt cat 
Pro Thr Pro Ala Val Val Leu Ser Glu Ser He Ser Asn Ala Phe His 
135 140 145 

gtc tct acc ctg cgt cgc aac aat aat gtc aac aac tct gat teg gaa 
Val Ser Thr Leu Arg Arg Asn Asn Asn Val Asn Asn Ser Asp Ser Glu 
150 155 160 165 

ttg get gec tgg ccg tac etc tac caa etc gat att ccg cag ctg gac 
Leu Ala Ala Trp Pro Tyr Leu Tyr Gin Leu Asp He Pro Gin Leu Asp 
170 175 180 

cag atg att aat gtc get gac ate tgt gat tac cat ttc cac gga tat 
Gin Met He Asn Val Ala Asp He Cys Asp Tyr His Phe His Gly Tyr 
185 190 195 

aac ctg tgg gtg gat ttt acc ccg cag act ate get eta cga tec ggt 
Asn Leu Trp Val Asp Phe Thr Pro Gin Thr He Ala Leu Arg Ser Gly 
200 205 210 
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aag acg gta etc gat gac ggt acc acc gec tct gat aac acc act cat 
Lys Thr Val Leu Asp Asp Gly Thr Thr Ala Ser Asp Asn Thr Thr His 
215 220 225 

gtc tat tac cgc gtc acc gtt cac gtt att gec ggt caa gat cat gga 
Val Tyr Tyr Arg Val Thr Val His Val lie Ala Gly Gin Asp His Gly 
230 235 240 245 

tct act ctg ctt gat gac cag ggc aac cag gtg ctt gat agg gat gat 
Ser Thr Leu Leu Asp Asp Gin Gly Asn Gin Val Leu Asp Arg Asp Asp 
250 255 260 

aat cct att tct acc cca agt ate aag cgt att ggc get gtc act gat 
Asn Pro He Ser Thr Pro Ser He Lys Arg He Gly Ala Val Thr Asp 
265 270 275 

ctt ttc gat cac aat cct ttt ggc ttc get agt gta aac tct ttc gca 
Leu Phe Asp His Asn Pro Phe Gly Phe Ala Ser Val Asn Ser Phe Ala 
280 285 290 

ttt gtc gat ttc tea tgg gac cca gec acc acc ttg gtc gat atg etc 
Phe Val Asp Phe Ser Trp Asp Pro Ala Thr Thr Leu Val Asp Met Leu 
295 300 305 

aac aac ctt gat tea tat etc tct aat cac ate aat att gee age tec 
Asn Asn Leu Asp Ser Tyr Leu Ser Asn His He Asn He Ala Ser Ser 
310 315 320 325 

cca acc ccc att gec etc gat atg gtt gtg etc aat gaa tgg tct gaa 
Pro Thr Pro He Ala Leu Asp Met Val Val Leu Asn Glu Trp Ser Glu 
330 335 340 

aag tec tat cag ctg tgc gaa cgc gtt gtt gca cag gca aag etc ate 
Lys Ser Tyr Gin Leu Cys Glu Arg Val Val Ala Gin Ala Lys Leu He 
345 350 355 

aac age aac aag ate acc gca cat gtg agt gat gtc ate aag caa aat 
Asn Ser Asn Lys He Thr Ala His Val Ser Asp Val He Lys Gin Asn 
360 365 370 

gec cac aat ate ttg tgg ttt acc gaa cag atg aac cct ggc acc acc 
Ala His Asn He Leu Trp Phe Thr Glu Gin Met Asn Pro Gly Thr Thr 
375 380 385 

aac etc age gag gta cct ate tec aag aag tct atg ctg ccg atg tct 
Asn Leu Ser Glu Val Pro He Ser Lys Lys Ser Met Leu Pro Met Ser 
390 395 400 405 

cgc cag eta cgt att ttg gag cac tac gat gta cca ctg acc gcg tac 
Arg Gin Leu Arg He Leu Glu His Tyr Asp Val Pro Leu Thr Ala Tyr 
410 415 420 

tct get ctt ttc tgg act gtc age gee att aag aat gaa tct atg gtg 
Ser Ala Leu Phe Trp Thr Val Ser Ala He Lys Asn Glu Ser Met Val 
425 430 435 

cag tac ctt gtg cga cag aat atg cag etc acc ttg age tea aat ctg 
Gin Tyr Leu Val Arg Gin Asn Met Gin Leu Thr Leu Ser Ser Asn Leu 
440 445 450 

gat gca etc aac tec att gtc tec cag etc cct gta cca gat aag gac 
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Asp Ala Leu Asn Ser He Val Ser Gin Leu Pro Val Pro Asp Lys Asp 
455 460 465 

gtt gtg get get tct ggc tac cag att cag cca cac ttc tec acg cag 
Val Val Ala Ala Ser Gly Tyr Gin He Gin Pro His Phe Ser Thr Gin 
470 475 480 485 

cag cgt gaa gca ate acc act gat aat cct etc gcg att att cag gec 
Gin Arg Glu Ala He Thr Thr Asp Asn Pro Leu Ala He He Gin Ala 
490 495 500 

ggt get ggt acc ggt aaa tec acc gtg att ctg gaa cgc att gag tac 
Gly Ala Gly Thr Gly Lys Ser Thr Val He Leu Glu Arg He Glu Tyr 
505 510 515 

ttg tgc get gca ggc acc aac cct gaa gag att get gtg ctg tct ttt 
Leu Cys Ala Ala Gly Thr Asn Pro Glu Glu He Ala Val Leu Ser Phe 
520 525 530 

act aat get gee gee gat aac ate aca gca aaa aat gac aag gtg acc 
Thr Asn Ala Ala Ala Asp Asn He Thr Ala Lys Asn Asp Lys Val Thr 
535 540 545 

tct atg acc ate tec aag atg gtt cat gag att tac gca cac aat ttc 
Ser Met Thr He Ser Lys Met Val His Glu He Tyr Ala His Asn Phe 
550 555 560 565 

cct gat cat gag ate tec acc ate gac acc att ate aat acg ctt gat 
Pro Asp His Glu He Ser Thr He Asp Thr He He Asn Thr Leu Asp 
570 575 580 

att gaa tac ggc gat caa atg gtg acc tec gat tac atg att cag etc 
He Glu Tyr Gly Asp Gin Met Val Thr Ser Asp Tyr Met He Gin Leu 
585 590 - 595 

cgt gac ctg etc tat aag gtc atg acg cag ggt ggc aac gec aac ctg 
Arg Asp Leu Leu Tyr Lys Val Met Thr Gin Gly Gly Asn Ala Asn Leu 
600 605 610 

aca gcg ttg age ate ttc atg gaa tec cat ate gag gcg ttc ate teg 
Thr Ala Leu Ser He Phe Met Glu Ser His He Glu Ala Phe He Ser 
615 620 625 

gtg ttg gat cag ate aag cag act tct ctt gag ctg gaa ate ate ate 
Val Leu Asp Gin He Lys Gin Thr Ser Leu Glu Leu Glu He He He 
630 635 640 645 

tgc tac ctg etc ttg gat aag ctg ate gag cct cat gca teg ccg aag 
Cys Tyr Leu Leu Leu Asp Lys Leu He Glu Pro His Ala Ser Pro Lys 
650 655 660 

tac etc att att gat gag gtg cag gac aac teg gtc ttc gag ttc gtc 
Tyr Leu He He Asp Glu Val Gin Asp Asn Ser Val Phe Glu Phe Val 
665 670 675 

ttt gca ctt cgt ttt gcg gca aag cac aat acg agt ctg tac ttg gtg 
Phe Ala Leu Arg Phe Ala Ala Lys His Asn Thr Ser Leu Tyr Leu Val 
680 685 690 

ggt gac teg tea cag acc ttg tat gag ttc cgt tct get aac cct aag 
Gly Asp Ser Ser Gin Thr Leu Tyr Glu Phe Arg Ser Ala Asn Pro Lys 
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2323 



2371 



get ctg aac tec ctg gaa gca tct ggt gtt ttc ggt acc tac cgt ttg 
Ala Leu Asn Ser Leu Glu Ala Ser Gly Val Phe Gly Thr Tyr Arg Leu 
710 715 720 725 

acc acc aat tac cgt tec aac cag gaa att ctt gac ttc get aat ate 
Thr Thr Asn Tyr Arg Ser Asn Gin Glu He Leu Asp Phe Ala Asn He 
730 735 740 

cac etc teg gat att gaa get aac cag ttc gca ggt att cag etc tac 
His Leu Ser Asp He Glu Ala Asn Gin Phe Ala Gly He Gin Leu Tyr 
745 750 755 

gec aac tct ttt gat gca cct act gcg gac age ttc aaa gaa aag gtt 2419 
Ala Asn Ser Phe Asp Ala Pro Thr Ala Asp Ser Phe Lys Glu Lys Val 
760 765 770 

gaa ctg gac atg cac cat gtg tct aag cag tct gag ttt acc gac age 2467 
Glu Leu Asp Met His His Val Ser Lys Gin Ser Glu Phe Thr Asp Ser 
775 780 785 

att cct tat ttc atg gag tec aat aaa get cgc ttt gat get gcg ate 2515 
He Pro Tyr Phe Met Glu Ser Asn Lys Ala Arg Phe Asp Ala Ala He 
790 795 800 805 

ttg aac aat gag caa acc att gtg ctt get cat tct ggt cgt gaa att 2563 
Leu Asn Asn Glu Gin Thr He Val Leu Ala His Ser Gly Arg Glu He 
810 815 820 

cgt gca gcg cag caa gcg eta gec gag atg tac ccc age ate acg gtg 2611 
Arg Ala Ala Gin Gin Ala Leu Ala Glu Met Tyr Pro Ser He Thr Val 
825 830 835 

cgt aac ttg cag tec gat aag ggt ttc aac aac acg gta ttt teg acc 
Arg Asn Leu Gin Ser Asp Lys Gly Phe Asn Asn Thr Val Phe Ser Thr 
840 845 850 

ttt att aag gat ttc tgg ttt gag gtc acc get gta gac cca get cat 
Phe He Lys Asp Phe Trp Phe Glu Val Thr Ala Val Asp Pro Ala His 
855 860 865 

gec gca ttt acc ttt acc age caa gtc acc get cat eta gat aag ttg 
Ala Ala Phe Thr Phe Thr Ser Gin Val Thr Ala His Leu Asp Lys Leu 
870 875 880 885 

gta cgc gga aag cgt gag cag atg gag gat cgc gtt ate egg tct atg 
Val Arg Gly Lys Arg Glu Gin Met Glu Asp Arg Val He Arg Ser Met 
890 895 900 

get gca tgg tgg cgt gaa aat gag cgt gac ate cag ggt tgg gtg cag 
Ala Ala Trp Trp Arg Glu Asn Glu Arg Asp He Gin Gly Trp Val Gin 
905 910 915 

caa act cag tec ggt gcg ate acc aac gaa gag ttc ttc tac cgt ctt 
Gin Thr Gin Ser Gly Ala He Thr Asn Glu Glu Phe Phe Tyr Arg Leu 
920 925 930 

cgt cag tgc att ctt gac tat gaa ate agg aat aac cga gca cgt cag 
Arg Gin Cys He Leu Asp Tyr Glu He Arg Asn Asn Arg Ala Arg Gin 
935 940 945 



2659 



2707 
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tec atg etc aat gcg cgc aac aac get aac aag gag get gtc gca cag , 
Ser Met Leu Asn Ala Arg Asn Asn Ala Asn Lys Glu Ala Val Ala Gin 
950 955 960 965 

gag aaa cca ctg etc atg gtc tec acc att cac agt gca aag ggt ctg : 
Glu Lys Pro Leu Leu Met Val Ser Thr He His Ser Ala Lys Gly Leu 
970 975 980 

gaa ttc gat aat gtc ate gtg ctt caa aaa cca age tec gat gca gag : 
Glu Phe Asp Asn Val lie Val Leu Gin Lys Pro Ser Ser Asp Ala Glu 
985 990 995 

atg aec gaa gaa ggt aag cgc gca acc tat gtg gcg ctg acc cgt gca 
Met Thr Glu Glu Gly Lys Arg Ala Thr Tyr Val Ala Leu Thr Arg Ala 
1000 1005 1010 

aaa aag cgt gaa etc att att get ggt tct act cgc gca tac cca cgc 
Lys Lys Arg Glu Leu He He Ala Gly Ser Thr Arg Ala Tyr Pro Arg 
10 15 1020 1025 

ate gtc acc gat tat gag caa ate gtt gat ctt ctt gaa aag cgc gat 
He Val Thr Asp Tyr Glu Gin He Val Asp Leu Leu Glu Lys Arg Asp 
1030 1035 1040 104 

gag gag cgc aaa att aag gag gaa gag get gca gca etc gec acc ctt 
Glu Glu Arg Lys He Lys Glu Glu Glu Ala Ala Ala Leu Ala Thr Leu 
1050 1055 1060 

gaa get gaa eag gag acg cgc gec ctt get get get gag gcg cag get 
Glu Ala Glu Gin Glu Thr Arg Ala Leu Ala Ala Ala Glu Ala Gin Ala 
1065 1070 1075 

cag gcg ttg ttg ctt gag cac aac ccg tgg ttg cgt gat etc age gat 
Gin Ala Leu Leu Leu Glu His Asn Pro Trp Leu Arg Asp Leu Ser Asp 
1080 1085 1090 

gaa gaa gtc act get eta act gag caa gag ate ate aac aat gtt gag 
Glu Glu Val Thr Ala Leu Thr Glu Gin Glu He He Asn Asn Val Glu 
10 95 1100 1105 

cca gee eta cag att gaa gaa gag gag gaa gag get cgt gca etc get 
Pro Ala Leu Gin He Glu Glu Glu Glu Glu Glu Ala Arg Ala Leu Ala 
1110 1H5 1120 11 

gca gca gag cca gca att cag cag tac ttg tct cag ttt get ttc gat 
Ala Ala Glu Pro Ala He Gin Gin Tyr Leu Ser Gin Phe Ala Phe Asp 
1130 H35 

gag ttc ccg gac gac gac aat gta gec aac act gtc gta cat gta gca 
Glu Phe Pro Asp Asp Asp Asn Val Ala Asn Thr Val Val His Val Ala 
1145 1150 H55 

cca cag cct att etc cac cag gca gtg cct gca gat gtg act gta caa 
Pro Gin Pro He Leu His Gin Ala Val Pro Ala Asp Val Thr Val Gin 
1160 H65 II 70 

tea age acc gee ccc gta aca cct gtt gtt gcg gat ctt gag gta acc 
Ser Ser Thr Ala Pro Val Thr Pro Val Val Ala Asp Leu Glu Val Thr 
H75 1180 H85 
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ct gtt gca get gat cca gtc gaa ccg 



act ate gtt get gca cag cct 



Thr Val Ala Ala Asp Pro Val Glu Pro Thr He Val Ala Ala Gin Ho 
1190 H95 1200 1205 

gag gtg gac gac aac ctt gtc tac age acg tec acc cct aat agt cac 37 
Glu Val Asp Asp Asn Leu Val Tyr Ser Thr Ser Thr Pro Asn Ser His 
1210 1215 1220 

agt gac gtt att gca gtg aac tct gat acc tea gaa aac get get gtt 3 8 
Ser Asp Val He Ala Val Asn Ser Asp Thr Ser Glu Asn Ala Ala Val 
1225 1230 1235 

aat cca gtt ctg tec gat att gag gca etc cga gca att ttc aac aac 38 
Asn Pro Val Leu Ser Asp He Glu Ala Leu Arg Ala He Phe Asn Asn 
12 40 1245 1250 

cag gac taaaacacct gctgctgttg age 3£ 
Gin Asp 
1255 



<210> 248 
<211> 1255 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Met Pro He He He Asp Asn Leu Asn Ser Asp Asp Asp Ser Thr He 
15 10 15 

GlY Thr Ala Thr Glu Tyr Asn Pro Asp- Thr Asp Ala Asp Leu Leu Asp 
20 25 30 

Ala He Asn Ala Asp Ala Asp Leu Asp Gly Asp Ala Thr He Ser Thr 
35 40 45 

Asn Ala Thr Glu Glu Gly Val Asp Ala Ala Ala Glu Lys Pro Lys Lys 
50 55 60 

Lys Arg Lys Ala Pro Ala Leu Lys Pro Lys Gly Leu Thr Ala Lys Phe 
65 70 75 80 

Phe His Arg Asp Leu Thr Gly Val Gly Gly Arg Thr Gly Arg Leu Asn 
85 90 95 

Lys Asn Val His Pro Thr Asn Pro Asp Leu Ser Tyr Gin Pro Val Ser 
100 105 HO 

Asp Val Tyr Thr Pro Gin Ser Ala Asp His Lys Gly He Lys Thr Arg 
115 120 125 

Tyr He Leu Thr His Pro Thr Pro Ala Val Val Leu Ser Glu Ser He 
130 135 140 

Ser Asn Ala Phe His Val Ser Thr Leu Arg Arg Asn Asn Asn Val Asn 
145 150 155 160 

Asn Ser Asp Ser Glu Leu Ala Ala Trp Pro Tyr Leu Tyr Gin Leu Asp 
165 170 175 

He Pro Gin Leu Asp Gin Met He Asn Val Ala Asp He Cys Asp Tyr 
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180 185 
His Phe His Gly Tyr Asn Leu Trp Val Asp Phe Thr Pro Gin Thr He 



195 



200 



Ala Leu Arg Ser Gly Lys Thr Val Leu Asp Asp Gly Thr Thr Ala Ser 
210 215 220 

Asp Asn Thr Thr His Val Tyr Tyr Arg Val Thr Val His Val He Ala 
225 230 235 ^ 

Gly Gin Asp His Gly Ser Thr Leu Leu Asp Asp Gin Gly Asn Gin Val 
245 250 

Leu Asp Arg Asp Asp Asn Pro He Ser Thr Pro Ser He Lys Arg He 
260 265 270 

Gly Ala Val Thr Asp Leu Phe Asp His Asn Pro Phe Gly Phe Ala Ser 
275 280 285 

Val Asn Ser Phe Ala Phe Val Asp Phe Ser Trp Asp Pro Ala Thr Thr 
290 295 300 

Leu Val Asp Met Leu Asn Asn Leu Asp Ser Tyr Leu Ser Asn His He 
305 310 315 32U 

Asn lie Ala Ser Ser Pro Thr Pro He Ala Leu Asp Met Val Val Leu 
325 330 335 

Asn Glu Trp Ser Glu Lys Ser Tyr Gin Leu Cys Glu Arg Val Val Ala 
340 345 350 

Gin Ala Lys Leu He Asn Ser Asn Lys He Thr Ala His Val Ser Asp 
355 360 365 

Val lie Lys Gin Asn Ala His Asn He Leu Trp Phe Thr Glu Gin Met 
370 375 380 

Asn Pro Gly Thr Thr Asn Leu Ser Glu Val Pro He Ser Lys Lys Ser 
385 390 395 

Met Leu Pro Met Ser Arg Gin Leu Arg He Leu Glu His Tyr Asp Val 
405 410 

Pro Leu Thr Ala Tyr Ser Ala Leu Phe Trp Thr Val Ser Ala He Lys 
420 425 430 

Asn Glu Ser Met Val Gin Tyr Leu Val Arg Gin Asn Met Gin Leu Thr 
435 440 445 

Leu Ser Ser Asn Leu Asp Ala Leu Asn Ser lie Val Ser Gin Leu Pro 
450 455 460 

Val Pro Asp Lys Asp Val Val Ala Ala Ser Gly Tyr Gin lie Gin Pro 

His Phe Ser Thr Gin Gin Arg Glu Ala He Thr Thr Asp Asn Pro Leu 
485 490 495 

Ala lie He Gin Ala Gly Ala Gly Thr Gly Lys Ser Thr Val He Leu 
500 505 510 
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Glu Arg He Glu Tyr Leu Cys Ala Ala Gly Thr Asn Pro Glu Glu 
520 525 



515 



Ala Val Leu Ser Phe Thr Asn Ala Ala Ala Asp Asn He Thr Ala Lys 
530 535 540 

Asn Asp Lys Val Thr Ser Met Thr He Ser Lys Met Val His Glu He 
545 550 555 560 

Tyr Ala His Asn Phe Pro Asp His Glu He Ser Thr He Asp Thr He 
565 570 575 

He Asn Thr Leu Asp He Glu Tyr Gly Asp Gin Met Val Thr Ser Asp 
580 585 590 

Tyr Met He Gin Leu Arg Asp Leu Leu Tyr Lys Val Met Thr Gin Gly 
595 600 605 

Gly Asn Ala Asn Leu Thr Ala Leu Ser He Phe Met Glu Ser His He 
610 615 620 

Glu Ala Phe He Ser Val Leu Asp Gin He Lys Gin Thr Ser Leu Glu 
625 630 635 640 

Leu Glu He He He Cys Tyr Leu Leu Leu Asp Lys Leu He Glu Pro 
645 650 655 

His Ala Ser Pro Lys Tyr Leu He He Asp Glu Val Gin Asp Asn Ser 
660 665 670 

Val Phe Glu Phe Val Phe Ala Leu Arg Phe Ala Ala Lys His Asn Thr 
---- 680 685 



675 



Ser Leu Tyr Leu Val Gly Asp Ser Ser Gin Thr Leu Tyr Glu Phe Arg 
690 695 700 

Ser Ala Asn Pro Lys Ala Leu Asn Ser Leu Glu Ala Ser Gly Val Phe 
705 710 715 720 

Gly Thr Tyr Arg Leu Thr Thr Asn Tyr Arg Ser Asn Gin Glu He Leu 
725 730 735 

Asp Phe Ala Asn He His Leu Ser Asp He Glu Ala Asn Gin Phe Ala 
740 745 750 

Gly He Gin Leu Tyr Ala Asn Ser Phe Asp Ala Pro Thr Ala Asp Ser 
755 760 765 

Phe Lys Glu Lys Val Glu Leu Asp Met His His Val Ser Lys Gin Ser 
770 775 780 

Glu Phe Thr Asp Ser He Pro Tyr Phe Met Glu Ser Asn Lys Ala Arg 
785 790 795 800 

Phe Asp Ala Ala He Leu Asn Asn Glu Gin Thr He Val Leu Ala His 
805 810 815 

Ser Gly Arg Glu He Arg Ala Ala Gin Gin Ala Leu Ala Glu Met Tyr 
820 825 830 
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Pro Ser lie Thr Val Arg Asn Leu Gin Ser Asp Lys Gly Phe Asn Asn 
835 840 845 

Thr Val Phe Ser Thr Phe He Lys Asp Phe Trp Phe Glu Val Thr Ala 
850 855 860 

Val Asp Pro Ala His Ala Ala Phe Thr Phe Thr Ser Gin Val Thr Ala 
865 870 875 880 

His Leu Asp Lys Leu Val Arg Gly Lys Arg Glu Gin Met Glu Asp Arg 
885 890 895 

Val He Arg Ser Met Ala Ala Trp Trp Arg Glu Asn Glu Arg Asp He 
900 905 910 

Gin Gly Trp Val Gin Gin Thr Gin Ser Gly Ala He Thr Asn Glu Glu 
915 920 925 

Phe Phe Tyr Arg Leu Arg Gin Cys He Leu Asp Tyr Glu He Arg Asn 
930 935 940 

Asn Arg Ala Arg Gin Ser Met Leu Asn Ala Arg Asn Asn Ala Asn Lys 
945 950 955 960 

Glu Ala Val Ala Gin Glu Lys Pro Leu Leu Met Val Ser Thr He His 
965 970 975 

Ser Ala Lys Gly Leu Glu Phe Asp Asn Val He Val Leu Gin Lys Pro 
980 985 990 

Ser Ser Asp Ala Glu Met Thr Glu Glu Gly Lys Arg Ala Thr Tyr Val 
995 1000 1005 

Ala Leu Thr Arg Ala Lys Lys Arg Glu Leu He He Ala Gly Ser Thr 
1010 1015 1020 

Arg Ala Tyr Pro Arg He Val Thr Asp Tyr Glu Gin He Val Asp Leu 
1025 1030 1035 1040 

Leu Glu Lys Arg Asp Glu Glu Arg Lys He Lys Glu Glu Glu Ala Ala 
1045 1050 1055 

Ala Leu Ala Thr Leu Glu Ala Glu Gin Glu Thr Arg Ala Leu Ala Ala 
1060 1065 1070 

Ala Glu Ala Gin Ala Gin Ala Leu Leu Leu Glu His Asn Pro Trp Leu 
1075 1080 1085 

Arg Asp Leu Ser Asp Glu Glu Val Thr Ala Leu Thr Glu Gin Glu He 
1090 1095 H00 

He Asn Asn Val Glu Pro Ala Leu Gin He Glu Glu Glu Glu Glu Glu 
1105 1110 1H5 112° 

Ala Arg Ala Leu Ala Ala Ala Glu Pro Ala He Gin Gin Tyr Leu Ser 
1125 1130 H35 

Gin Phe Ala Phe Asp Glu Phe Pro Asp Asp Asp Asn Val Ala Asn Thr 
1140 1145 1150 

Val Val His Val Ala Pro Gin Pro He Leu His Gin Ala Val Pro Ala 
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Asp Val Thr Val Gin Ser Ser Thr Ala Pro Val Thr Pro Val Val Ala 
H70 1175 1180 

Asp Leu Glu Val Thr Thr Val Ala Ala Asp Pro Val Glu Pro Thr He 
H85 1190 H95 1200 

Val Ala Ala Gin Pro Glu Val Asp Asp Asn Leu Val Tyr Ser Thr Ser 
1205 1210 1215 

Thr Pro Asn Ser His Ser Asp Val He Ala Val Asn Ser Asp Thr Ser 
1220 1225 1230 

Glu Asn Ala Ala Val Asn Pro Val Leu Ser Asp He Glu Ala Leu Arg 
1235 1240 1245 

Ala He Phe Asn Asn Gin Asp 

1250 1255 



<210> 249 
<211> 1878 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1855) 
<223> RXN01378 

Jcaaaagaag aaaacggcgt tgctgcagaa ctcaaccatg tgtggatttc accaggtgcg 60 

agcaatccga tcaaggatcg cctcttcccc ctggacattg gtg aag get ttt etc 115 

Val Lys Ala Phe Leu 



tec tec cct gca gee ttg ggc gaa aca gtg tec aat cgc etc aaa aag 
Ser Ser Pro Ala Ala Leu Gly Glu Thr Val Ser Asn Arg Leu Lys Lys 
10 15 20 

gee tct gca cca gaa gaa aaa cgc gee eta gaa acc ctt tea caa ctt 
Ala Ser Ala Pro Glu Glu Lys Arg Ala Leu Glu Thr Leu Ser Gin Leu 
25 30 35 

aat tct gcg ate acc ccg cag acc tea cag aag tac caa tct eta ctg 
Asn Ser Ala He Thr Pro Gin Thr Ser Gin Lys Tyr Gin Ser Leu Leu 
40 45 50 

age tac etc ggt gac ate gga gtg aag aag aac tec gat acc cgc gtg 
Ser Tyr Leu Gly Asp He Gly Val Lys Lys Asn Ser Asp Thr Arg Val 
55 60 65 

gtg att ttc tct gag cgt gtc get act ttg cac tgg ctg cag gaa aac 
Val He Phe Ser Glu Arg Val Ala Thr Leu His Trp Leu Gin Glu Asn 
70 75 80 85 

etc ate cgt gat etc aag atg cca ccc aac tct att get gtt atg cac 
Leu He Arg Asp Leu Lys Met Pro Pro Asn Ser He Ala Val Met His 
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ggc ggt etc ccc gac cag gag caa atg cgc ctg gtg gat gag ttt aaa 
Gly Gly Leu Pro Asp Gin Glu Gin Met Arg Leu Val Asp Glu Phe Lys 
105 HO 115 

aag acg gat tct ccc ate cgc ate atg ate acc ggc gat gtt gec tea 
Lys Thr Asp Ser Pro He Arg He Met He Thr Gly Asp Val Ala Ser 
120 125 130 

gaa ggt gtg aac ctg cat act etc tgc cac aac ttg gtg cac tat gac 
Glu Gly Val Asn Leu His Thr Leu Cys His Asn Leu Val His Tyr Asp 
135 140 145 

ate ccg tgg tea ctg ate cgc att cag cag cgc aat ggc cgt att gat 
He Pro Trp Ser Leu He Arg He Gin Gin Arg Asn Gly Arg He Asp 
150 155 160 165 

cgt tat ggt caa acc cac aac cct tec ate gtt acc ttc ttg etc gat 
Arg Tyr Gly Gin Thr His Asn Pro Ser He Val Thr Phe Leu Leu Asp 
170 175 180 

ccc gec gag gat tec aaa gta ggt gaa gtc cat gtg ctg gag agg etc 
Pro Ala Glu Asp Ser Lys Val Gly Glu Val His Val Leu Glu Arg Leu 
185 190 195 

atg gag cgc gaa cat gag gcg cac tct ttg etc ggt gat gec gca tct 
Met Glu Arg Glu His Glu Ala His Ser Leu Leu Gly Asp Ala Ala Ser 

one; 9 10 



200 



etc atg ggc aag cac tct gag cgt ttg gaa gaa gaa acc ate cgc gaa 78/ 
Leu Met Gly Lys His Ser Glu Arg Leu Glu Glu Glu Thr He Arg Glu 
215 220 225 

gtc ctg cgc ggt gec caa aac ttt aat gat gca gtg get gat cca gcg 835 
Val Leu Arg Gly Ala Gin Asn Phe Asn Asp Ala Val Ala Asp Pro Ala 
230 235 240 245 

gaa gtc eta gaa aac cca gca ggc eta gat gat att gat tgg ttg eta 883 
Glu Val Leu Glu Asn Pro Ala Gly Leu Asp Asp He Asp Trp Leu Leu 
250 255 260 

gec caa ate gee caa gee gat gec aag gca gaa aca gaa gca gaa gca 931 
Ala Gin He Ala Gin Ala Asp Ala Lys Ala Glu Thr Glu Ala Glu Ala 
265 270 275 

gaa aca gaa aac caa aca gca cca gat gca get tec aat age acg cag 97 9 
Glu Thr Glu Asn Gin Thr Ala Pro Asp Ala Ala Ser Asn Ser Thr Gin 
280 285 290 

cat gca caa cgc egg ttg tat gca cag gaa age tct ttc etc tat gac 1027 
His Ala Gin Arg Arg Leu Tyr Ala Gin Glu Ser Ser Phe Leu Tyr Asp 
295 300 305 

tgc etc etc gaa ggt ttc aat aac gta ccg gag gat tec ate aac cgc 1075 
Cys Leu Leu Glu Gly Phe Asn Asn Val Pro Glu Asp Ser He Asn Arg 
310 315 320 325 

ggt ggc gtg ggg ttc aaa aaa cac gat aat gac ate gtg gag etc acc 1123 
Gly Gly Val Gly Phe Lys Lys His Asp Asn Asp He Val Glu Leu Thr 
330 335 340 
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ccc acc gat gat ctg cgc cgt cgt eta gat ttc etc ccg cag gat tat : 
Pro Thr Asp Asp Leu Arg Arg Arg Leu Asp Phe Leu Pro Gin Asp Tyr 
345 350 355 

gtg get gec egg aaa gtt aag gaa gat etc eta eta get tec aca ctg 
Val Ala Ala Arg Lys Val Lys Glu Asp Leu Leu Leu Ala Ser Thr Leu 
360 365 370 

atg cgt ggc caa gaa cgc etc aac get gcg cgc act ggt gaa gat ggc 
Met Arg Gly Gin Glu Arg Leu Asn Ala Ala Arg Thr Gly Glu Asp Gly 
375 380 385 

agt acc tgg cca agt gee cac tat eta ggc cec ctg cac cca gtc act 
Ser Thr Trp Pro Ser Ala His Tyr Leu Gly Pro Leu His Pro Val Thr 
390 395 400 405 

teg tgg gca get gac cgc gcg ctg gca acc atg cca cgt teg gaa att 
Ser Trp Ala Ala Asp Arg Ala Leu Ala Thr Met Pro Arg Ser Glu He 
410 415 4 ^ u 

ccg gcg get agt ggc aaa gtc aca gag cca acg gtg ctg ctt atg tec 
Pro Ala Ala Ser Gly Lys Val Thr Glu Pro Thr Val Leu Leu Met Ser 
425 430 435 

aca ttg age aat egg cgt ggc caa att gtg tct cgt tct ttt gtg get 
Thr Leu Ser Asn Arg Arg Gly Gin He Val Ser Arg Ser Phe Val Ala 
440 445 450 

tct tct ggc ccc ttt gat act gag gtg ctg tec gat cec ate caa tgg 
Ser Ser Gly Pro Phe Asp Thr Glu Val Leu Ser Asp Pro He Gin Trp 
455 460 465 

tta cat tec ata ggc etc gat gaa acc gee att aac cca ggt acc get 
Leu His Ser He Gly Leu Asp Glu Thr Ala He Asn Pro Gly Thr Ala 
470 475 480 485 

gca etc ccc gac gat att gag cag ctt att tec ctt get gtt cag gee 
Ala Leu Pro Asp Asp He Glu Gin Leu He Ser Leu Ala Val Gin Ala 
490 495 500 

gee cgc ggc gag ate cgt cca tta atg ate gec gec cgc get cag get 
Ala Arg Gly Glu He Arg Pro Leu Met He Ala Ala Arg Ala Gin Ala 
505 510 515 

caa act cgc gtt gag cat tgg get aag cga gec gaa gee tgg aat aac 
Gin Thr Arg Val Glu His Trp Ala Lys Arg Ala Glu Ala Trp Asn Asn 
520 525 530 

aaa cga agt ggc gca gcg tec acg tec cgt acc gcg cga act gca aaa 
Lys Arg Ser Gly Ala Ala Ser Thr Ser Arg Thr Ala Arg Thr Ala Lys 
535 540 545 

ttg att gag gag cag cag aaa ttg agt aat get etc gag cca gac cgt 
Leu He Glu Glu Gin Gin Lys Leu Ser Asn Ala Leu Glu Pro Asp Arg 
550 555 560 565 

gaa ctt att agg cct ttg gec gtc att ctt ccg cag ccc gca act ttg 
Glu Leu He Arg Pro Leu Ala Val He Leu Pro Gin Pro Ala Thr Leu 



570 575 
aac acc gag gtt taacacaatg agtgcatttg 
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Asn Thr Glu Val 
585 



<210> 250 
<211> 585 
<212> PRT 

<213> Corynebacterium glutamicum 

Jai°Lys 5 Ala Phe Leu Ser Ser Pro Ala Ala Leu Gly Glu Thr Val Ser 
15 10 15 

Asn Arg Leu Lys Lys Ala Ser Ala Pro Glu Glu Lys Arg Ala Leu Glu 
20 25 30 

Thr Leu Ser Gin Leu Asn Ser Ala He Thr Pro Gin Thr Ser Gin Lys 
35 40 45 

Tyr Gin Ser Leu Leu Ser Tyr Leu Gly Asp lie Gly Val Lys Lys Asn 
50 55 60 

Ser Asp Thr Arg Val Val He Phe Ser Glu Arg Val Ala Thr Leu His 
65 70 75 80 

Trp Leu Gin Glu Asn Leu He Arg Asp Leu Lys Met Pro Pro Asn Ser 
85 90 95 

He Ala Val Met His Gly Gly Leu Pro Asp Gin Glu Gin Met Arg Leu 
100 105 HO 

Val Asp Glu Phe Lys Lys Thr Asp Ser Pro He Arg He Met He Thr 
H5 120 125 

GlY Asp Val Ala Ser Glu Gly Val Asn Leu His Thr Leu Cys His Asn 
130 135 140 

Leu Val His Tyr Asp He Pro Trp Ser Leu He Arg He Gin Gin Arg 
145 150 155 I 60 

Asn Gly Arg He Asp Arg Tyr Gly Gin Thr His Asn Pro Ser He Val 
165 170 175 

Thr Phe Leu Leu Asp Pro Ala Glu Asp Ser Lys Val Gly Glu Val His 
180 185 190 

Val Leu Glu Arg Leu Met Glu Arg Glu His Glu Ala His Ser Leu Leu 
195 200 205 

Gly Asp Ala Ala Ser Leu Met Gly Lys His Ser Glu Arg Leu Glu Glu 
210 215 220 

Glu Thr He Arg Glu Val Leu Arg Gly Ala Gin Asn Phe Asn Asp Ala 
225 230 235 240 

Val Ala Asp Pro Ala Glu Val Leu Glu Asn Pro Ala Gly Leu Asp Asp 
245 250 255 

He Asp Trp Leu Leu Ala Gin He Ala Gin Ala Asp Ala Lys Ala Glu 
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Thr Glu Ala Glu Ala Glu Thr Glu Asn Gin Thr Ala Pro Asp Ala Ala 
275 280 285 

Ser Asn Ser Thr Gin His Ala Gin Arg Arg Leu Tyr Ala Gin Glu Ser 
290 295 300 

Ser Phe Leu Tyr Asp Cys Leu Leu Glu Gly Phe Asn Asn Val Pro Glu 
305 310 315 320 

Asp Ser He Asn Arg Gly Gly Val Gly Phe Lys Lys His Asp Asn Asp 
325 330 335 

He Val Glu Leu Thr Pro Thr Asp Asp Leu Arg Arg Arg Leu Asp Phe 
340 345 350 

Leu Pro Gin Asp Tyr Val Ala Ala Arg Lys Val Lys Glu Asp Leu Leu 
355 360 365 

Leu Ala Ser Thr Leu Met Arg Gly Gin Glu Arg Leu Asn Ala Ala Arg 
370 375 380 

Thr Gly Glu Asp Gly Ser Thr Trp Pro Ser Ala His Tyr Leu Gly Pro 
385 390 395 400 

Leu His Pro Val Thr Ser Trp Ala Ala Asp Arg Ala Leu Ala Thr Met 
405 410 415 

Pro Arg Ser Glu He Pro Ala Ala Ser Gly Lys Val Thr Glu Pro Thr 
420 425 430 

Val Leu Leu Met Ser Thr Leu Ser Asn Arg Arg Gly Gin He Val Ser 
435 440 445 

Arg Ser Phe Val Ala Ser Ser Gly Pro Phe Asp Thr Glu Val Leu Ser 
450 455 460 

Asp Pro He Gin Trp Leu His Ser He Gly Leu Asp Glu Thr Ala lie 
46 5 470 475 480 

Asn Pro Gly Thr Ala Ala Leu Pro Asp Asp He Glu Gin Leu He Ser 
485 490 495 

Leu Ala Val Gin Ala Ala Arg Gly Glu He Arg Pro Leu Met He Ala 
500 505 510 

Ala Arg Ala Gin Ala Gin Thr Arg Val Glu His Trp Ala Lys Arg Ala 
515 520 525 

Glu Ala Trp Asn Asn Lys Arg Ser Gly Ala Ala Ser Thr Ser Arg Thr 
530 535 540 

Ala Arg Thr Ala Lys Leu He Glu Glu Gin Gin Lys Leu Ser Asn Ala 
545 550 555 560 

Leu Glu Pro Asp Arg Glu Leu He Arg Pro Leu Ala Val He Leu Pro 
565 570 575 



Gin Pro Ala Thr Leu Asn Thr Glu Val 
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<210> 251 
<211> 1794 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .. (1771) 
<223> RXN02131 

<400> 251 ^ , n 

gtgcatcgtt tcatgttgca caggatcaca gaagtaatag tggataacta gcctagaagt 60 

gacataatgg acgtttaaac ctcgttagga gaagcatttc gtg get ttt ggc gat 115 
M Val Ala Phe Gly Asp 

1 5 

gga cct tta ate gtc caa tec gat aag aca gtc ctg eta gaa ata gat 163 
Glv Pro Leu He Val Gin Ser Asp Lys Thr Val Leu Leu Glu He Asp 
10 15 20 

cac ccc caa gca ggc gaa gca cgc ata get eta gca cct ttt gca gag 211 
His Pro Gin Ala Gly Glu Ala Arg He Ala Leu Ala Pro Phe Ala Glu 
25 30 35 

etc gag cgt gca ccc gag cat att cac acc tac cgc ate acc cct ctg 25S 
Leu Glu Arg Ala Pro Glu His He His Thr Tyr Arg He Thr Pro Leu 
40 45 50 

gcg ttg tgg aac gcg cgc acc gca ggc cac gac gee gaa caa gtc gtg 3 0' 
Ala Leu Trp Asn Ala Arg Thr Ala Gly His Asp Ala Glu Gin Val Val 
55 60 65 

gac atg ctg gag cgt ttt tea cgc ttc ccc gtt ccg caa gcg etc ctg 35! 
Asp Met Leu Glu Arg Phe Ser Arg Phe Pro Val Pro Gin Ala Leu Leu 
70 75 80 85 

ate gac ate gca gag acg atg tec cgc tac gga cgt gtg cgc ctg cac 40 
He Asp He Ala Glu Thr Met Ser Arg Tyr Gly Arg Val Arg Leu His 
90 95 100 

cgt cac ccc gca cac ggg ctg ate ctt gaa tct ggc gaa cct gcg ate 45 
Arg His Pro Ala His Gly Leu He Leu Glu Ser Gly Glu Pro Ala He 
105 HO 115 

ctg gtg gaa ate tec egg cac aaa aag ate aaa ccc atg ctg ggc gca 49 
Leu Val Glu He Ser Arg His Lys Lys He Lys Pro Met Leu Gly Ala 
120 125 130 

caa gtg gat cct gaa acc ate gtg gtc cat ccg tea gaa cgc ggg cgc 54 
Gin Val Asp Pro Glu Thr He Val Val His Pro Ser Glu Arg Gly Arg 
135 140 145 

etc aag cag gaa ctg etc aag gtc ggt tgg cca gcg gaa gat etc gcg 5? 
Leu Lys Gin Glu Leu Leu Lys Val Gly Trp Pro Ala Glu Asp Leu Ala 
150 155 160 165 

gga tat gtg gac ggt gaa tec cac ccc att ggt etc tec act gaa ttt 6- 
Gly Tyr Val Asp Gly Glu Ser His Pro He Gly Leu Ser Thr Glu Phe 
170 175 180 
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gaa gac tgg teg ctg cgc gat tat cag caa atg gca gec gat tec ttc < 
Glu Asp Trp Ser Leu Arg Asp Tyr Gin Gin Met Ala Ala Asp Ser Phe 
185 190 195 

tgg gaa ggc ggt tec ggc gta gtc gtg ctg cct tgt ggc gcg ggt aaa 
Trp Glu Gly Gly Ser Gly Val Val Val Leu Pro Cys Gly Ala Gly Lys 
200 205 210 

acc atg gtc ggt gca gec tec atg get cgc gca cag gca acc ace ttg 
Thr Met Val Gly Ala Ala Ser Met Ala Arg Ala Gin Ala Thr Thr Leu 
215 220 225 

ate ctt gtc acc aac acc gtg gec ggc cga cag tgg aaa gac gaa ctt 
He Leu Val Thr Asn Thr Val Ala Gly Arg Gin Trp Lys Asp Glu Leu 
230 235 240 245 

ctt cgc cgc acc aca etc acc gaa gac gaa ate ggt gag tac tec ggc 
Leu Arg Arg Thr Thr Leu Thr Glu Asp Glu He Gly Glu Tyr Ser Gly 
250 255 260 

gaa cgc aaa gaa ate cga ccc gtc acc ate gee acc tac caa gta gtc 
Glu Arg Lys Glu He Arg Pro Val Thr He Ala Thr Tyr Gin Val Val 
265 270 275 

acc agg cgt acc aaa ggc gaa tac aaa get etc gag ctt ttt gat tec 
Thr Arg Arg Thr Lys Gly Glu Tyr Lys Ala Leu Glu Leu Phe Asp Ser 
280 285 290 

cgc gac tgg ggc tta att att tac gac gaa gtc cat ctt ctt ccc gee 
Arg Asp Trp Gly Leu He He Tyr Asp Glu Val His Leu Leu Pro Ala 
295 300 305 

ccc gtt ttc cgc atg acc tec gac ctg caa tec agg cga cgc etc gga 
Pro Val Phe Arg Met Thr Ser Asp Leu Gin Ser Arg Arg Arg Leu Gly 
310 315 320 325 

ctg act gee acc etc gtg cgc gaa gac gga cga gaa ggc gat gtc ttc 
Leu Thr Ala Thr Leu Val Arg Glu Asp Gly Arg Glu Gly Asp Val Phe 
330 335 340 

age ctg ate ggc ccc aag cgt tac gac gca cca tgg aaa gac etc gag 
Ser Leu He Gly Pro Lys Arg Tyr Asp Ala Pro Trp Lys Asp Leu Glu 
345 350 355 

tec caa ggg ttc ate gec acc gec gac tgc gta gaa ate cga tec acc 
Ser Gin Gly Phe He Ala Thr Ala Asp Cys Val Glu He Arg Ser Thr 
360 365 370 

atg acc gat get gag cgc atg gtg tac gcg act gee gag teg gca gat 
Met Thr Asp Ala Glu Arg Met Val Tyr Ala Thr Ala Glu Ser Ala Asp 
375 380 385 

cgt tac cgt eta gec gee act gec cac act aag gtg gee gtg gtg cgc 
Arg Tyr Arg Leu Ala Ala Thr Ala His Thr Lys Val Ala Val Val Arg 
390 395 400 405 

aaa etc etc gaa gag cac get ggt aag ccc acg ctg ate ate ggc gca 
Lys Leu Leu Glu Glu His Ala Gly Lys Pro Thr Leu He He Gly Ala 
410 415 420 

tac etc gat cag ttg gaa gaa eta ggt gca gaa ttc aac gca cca gtc 
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Tyr Leu Asp Gin Leu Glu Glu Leu Gly Ala Glu Phe Asn Ala Pro Val 
425 430 435 

ate gac ggc aaa acg ccc aac aaa aag cgt gaa gec etc ttt gat caa 
He Asp Gly Lys Thr Pro Asn Lys Lys Arg Glu Ala Leu Phe Asp Gin 
440 445 450 

ttc cgt tec ggc teg ctt tec gta ctg gtt gtc tec aaa gtg gcg aac 
Phe Arg Ser Gly Ser Leu Ser Val Leu Val Val Ser Lys Val Ala Asn 
455 460 465 

ttc tec ate gac ctg ccc gaa gca tec gta gee ate cag gtc tct gga 
Phe Ser He Asp Leu Pro Glu Ala Ser Val Ala He Gin Val Ser Gly 
470 475 480 485 

aca ttc ggc age cga caa gaa gaa gee caa cgc tta ggc cgc etc ctg 
Thr Phe Gly Ser Arg Gin Glu Glu Ala Gin Arg Leu Gly Arg Leu Leu 
490 495 500 

cga ccc aag cac gat ggc age gaa gee cac ttc tac tec ate gtc age 
Arg Pro Lys His Asp Gly Ser Glu Ala His Phe Tyr Ser He Val Ser 
505 510 515 

cgc gac ace etc gac acc gaa tac gca gec cac cgc cag cga ttc etc 
Arg Asp Thr Leu Asp Thr Glu Tyr Ala Ala His Arg Gin Arg Phe Leu 
520 525 530 

gee gaa caa ggc tac gca tac cgc ate etc gac gee gac gac ate etc 
Ala Glu Gin Gly Tyr Ala Tyr Arg He Leu Asp Ala Asp Asp He Leu 
535 540 545 

ttc cca eta ccc aag aaa gag eta taacgtgcac aacttctcct teg 
Phe Pro Leu Pro Lys Lys Glu Leu 
550 555 



<210> 252 
<211> 557 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 252 

Val Ala Phe Gly Asp Gly Pro Leu 
1 5 

Leu Leu Glu He Asp His Pro Gin 
20 

Ala Pro Phe Ala Glu Leu Glu Arg 
35 40 

Arg He Thr Pro Leu Ala Leu Trp 
50 55 

Ala Glu Gin Val Val Asp Met Leu 
65 70 

Pro Gin Ala Leu Leu He Asp He 
85 

Arg Val Arg Leu His Arg His Pro 



lie Val Gin Ser Asp Lys Thr Val 
10 15 

Ala Gly Glu Ala Arg He Ala Leu 
25 30 

Ala Pro Glu His He His Thr Tyr 
45 

Asn Ala Arg Thr Ala Gly His Asp 
60 

Glu Arg Phe Ser Arg Phe Pro Val 
75 80 

Ala Glu Thr Met Ser Arg Tyr Gly 
90 95 

Ala His Gly Leu He Leu Glu Ser 
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Gly Glu Pro Ala lie Leu Val Glu He Ser Arg His Lys Lys He Lys 
115 120 125 

Pro Met Leu Gly Ala Gin Val Asp Pro Glu Thr He Val Val His Pro 
130 135 140 

Ser Glu Arg Gly Arg Leu Lys Gin Glu Leu Leu Lys Val Gly Trp Pro 
145 150 155 

Ala Glu Asp Leu Ala Gly Tyr Val Asp Gly Glu Ser His Pro lie Gly 



165 170 



Leu Ser Thr Glu Phe Glu Asp Trp Ser Leu Arg Asp Tyr Gin Gin Met 
180 185 190 

Ala Ala Asp Ser Phe Trp Glu Gly Gly Ser Gly Val Val Val Leu Pro 
195 200 205 

Cys Gly Ala Gly Lys Thr Met Val Gly Ala Ala Ser Met Ala Arg Ala 



210 215 



Gin Ala Thr Thr Leu He Leu Val Thr Asn Thr Val Ala Gly Arg Gin 
225 230 235 

Trp Lys Asp Glu Leu Leu Arg Arg Thr Thr Leu Thr Glu Asp Glu He 
245 250 

Gly Glu Tyr Ser Gly Glu Arg Lys Glu He Arg Pro Val Thr He Ala 
260 265 270 

Thr Tyr Gin Val Val Thr Arg Arg Thr Lys Gly Glu Tyr Lys Ala Leu 
275 280 285 

Glu Leu Phe Asp Ser Arg Asp Trp Gly Leu He lie Tyr Asp Glu Val 
290 295 300 

His Leu Leu Pro Ala Pro Val Phe Arg Met Thr Ser Asp Leu Gin Ser 
305 310 315 

Arg Arg Arg Leu Gly Leu Thr Ala Thr Leu Val Arg Glu Asp Gly Arg 
325 330 ^ 

Glu Gly Asp Val Phe Ser Leu He Gly Pro Lys Arg Tyr Asp Ala Pro 
340 345 350 

Trp Lys Asp Leu Glu Ser Gin Gly Phe He Ala Thr Ala Asp Cys Val 
355 360 365 

Glu He Arg Ser Thr Met Thr Asp Ala Glu Arg Met Val Tyr Ala Thr 
370 375 380 

Ala Glu Ser Ala Asp Arg Tyr Arg Leu Ala Ala Thr Ala His Thr Lys 
385 390 395 400 

Leu Leu Glu Glu His Ala Gly Lys Pro Thr 
410 415 

Leu He He Gly Ala Tyr Leu Asp Gin Leu Glu Glu Leu Gly Ala Glu 
420 425 430 
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Phe Asn Ala Pro 
435 

Ala Leu Phe Asp 
450 

Ser Lys Val Ala 
465 

lie Gin Val Ser 



Leu Gly Arg Leu 
500 



Tyr Ser lie Val 
515 

Arg Gin Arg Phe 
530 

Ala Asp Asp lie 
545 



Val He Asp Gly 
440 



Gin Phe Arg Ser 
455 

Asn Phe Ser He 
470 

Gly Thr Phe Gly 
485 

Leu Arg Pro Lys 



Ser Arg Asp Thr 
520 



Leu Ala Glu Gin 
535 

Leu Phe Pro Leu 
550 



Lys Thr Pro Asn 



Gly Ser Leu Ser 
460 

Asp Leu Pro Glu 
475 

Ser Arg Gin Glu 
490 

His Asp Gly Ser 
505 

Leu Asp Thr Glu 



Gly Tyr Ala Tyr 
540 

Pro Lys Lys Glu 
555 



Lys Lys Arg Glu 
445 

Val Leu Val Val 



Ala Ser Val Ala 
480 

Glu Ala Gin Arg 
495 

Glu Ala His Phe 
510 

Tyr Ala Ala His 
525 

Arg He Leu Asp 



Leu 



<210> 253 
<211> 849 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXN01066 

aaacgtattc cttgacctgc gcatcaaggt gctgaagaac tggcaatccg atccaaaggc 6 0 

tttgaaccgc ctgggcttct agctttaagg gggtgagttc atg cgt agg gac agt 115 

Met Arg Arg Asp Ser 
1 5 

ttt egg gac cgc gcg eta gta gtc aaa act tat gat ttt ggc gaa gec 163 
Phe Arg Asp Arg Ala Leu Val Val Lys Thr Tyr Asp Phe Gly Glu Ala 
10 15 20 

gac cgc att att gtg ctg etc acc cga gac cac ggc ate gtg cgc gga 213 
Asp Arg He He Val Leu Leu Thr Arg Asp His Gly He Val Arg Gly 
25 30 35 

gtt gec aaa gga gta cgc cga tec aaa tec egg ttt ggg tea agg ctg 2 5! 
Val Ala Lys Gly Val Arg Arg Ser Lys Ser Arg Phe Gly Ser Arg Leu 
40 45 50 

cag ctt ttt gtg gaa etc gac gtg cag etc tac cca ggt aga aaa ctg 30' 
Gin Leu Phe Val Glu Leu Asp Val Gin Leu Tyr Pro Gly Arg Lys Leu 
55 60 65 

tec acc ate tct ggc gcg gac acc gtc ggc tac tac gca tea ggc ate 3 5 
Ser Thr He Ser Gly Ala Asp Thr Val Gly Tyr Tyr Ala Ser Gly He 
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atc gag gac ttc act egg tat tec tgt gcg tec gec ate ctg gaa ate 
He Glu Asp Phe Thr Arg Tyr Ser Cys Ala Ser Ala He Leu Glu He 
90 95 100 

gec acc cac ate gca gga ctg gaa aac gat ccg cac ctg ttt gaa gaa 
Ala Thr His He Ala Gly Leu Glu Asn Asp Pro His Leu Phe Glu Glu 
105 HO 115 

acc acc egg gcg ttg aaa aac att cag gac tec cca gaa ccc ate etc 
Thr Thr Arg Ala Leu Lys Asn He Gin Asp Ser Pro Glu Pro He Leu 
120 125 130 

aac eta gac gag ttc atg etc cgc gec atg aac cac gec ggc tgg gca 
Asn Leu Asp Glu Phe Met Leu Arg Ala Met Asn His Ala Gly Trp Ala 
135 140 145 

cca age ctt ttc gac tgc gca gec tgc ggc cga cca gga cct cac aac 
Pro Ser Leu Phe Asp Cys Ala Ala Cys Gly Arg Pro Gly Pro His Asn 
150 155 160 165 

qca ttc cac cca ggc gtc ggc ggg gca gtg tgc ctg tac tgc cga ccg 
Ala Phe His Pro Gly Val Gly Gly Ala Val Cys Leu Tyr Cys Arg Pro 
17 0 175 180 

ccg gga age gec gaa gtc cca cca gaa gca eta cac atg atg tgg ttg 
Pro Gly Ser Ala Glu Val Pro Pro Glu Ala Leu His Met Met Trp Leu 
185 190 195 

gtc gec aac ggc caa gca gec cgc att ccc egg gaa cac cca gag cag 
Val Ala Asn Gly Gin Ala Ala Arg He Pro Arg Glu His Pro Glu Gin 
200 205 210 

caa acc acc att cac caa ctg aca acc gcg cat ctg cag tgg cat att 
Gin Thr Thr He His Gin Leu Thr Thr Ala His Leu Gin Trp Hxs He 
215 220 225 

gaa aga aag ctg ccc acg ctg gcg gtg ctg gat cag gec tagtgettag 
Glu Arg Lys Leu Pro Thr Leu Ala Val Leu Asp Gin Ala 
230 235 240 

gettaggegt ccg 



<210> 254 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Arg 5 Arg Asp Ser Phe Arg Asp Arg Ala Leu Val Val Lys Thr Tyr 
15 10 15 

Asp Phe Gly Glu Ala Asp Arg He He Val Leu Leu Thr Arg Asp His 
20 25 30 

Gly He Val Arg Gly Val Ala Lys Gly Val Arg Arg Ser Lys Ser Arg 
35 40 45 

Phe Gly Ser Arg Leu Gin Leu Phe Val Glu Leu Asp Val Gin Leu Tyr 
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Pro Gly Arg Lys Leu Ser Thr lie Ser Gly Ala Asp Thr Val Gly Tyr 
65 70 75 80 

Tyr Ala Ser Gly He He Glu Asp Phe Thr Arg Tyr Ser Cys Ala Ser 
85 90 95 

Ala He Leu Glu He Ala Thr His He Ala Gly Leu Glu Asn Asp Pro 
100 105 HO 

His Leu Phe Glu Glu Thr Thr Arg Ala Leu Lys Asn He Gin Asp Ser 
115 120 125 

Pro Glu Pro He Leu Asn Leu Asp Glu Phe Met Leu Arg Ala Met Asn 
130 135 _ 140 

His Ala Gly Trp Ala Pro Ser Leu Phe Asp Cys Ala Ala Cys Gly Arg 
145 150 155 160 

Pro Gly Pro His Asn Ala Phe His Pro Gly Val Gly Gly Ala Val Cys 
165 170 175 

Leu Tyr Cys Arg Pro Pro Gly Ser Ala Glu Val Pro Pro Glu Ala Leu 
180 185 190 

His Met Met Trp Leu Val Ala Asn Gly Gin Ala Ala Arg He Pro Arg 
195 200 205 

Glu His Pro Glu Gin Gin Thr Thr He His Gin Leu Thr Thr Ala His 
210 215 220 

Leu Gin Trp His He Glu Arg Lys Leu Pro Thr Leu Ala Val Leu Asp 
225 230 235 240 

Gin Ala 



<210> 255 
<211> 707 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) - . (684) 
<223> RXN01389 

<400> 255 

cag gac ggc gat aag etc get ggc cgc cac ggt aac aag ggt gtt gtc 

Gin Asp Gly Asp Lys Leu Ala Gly Arg His Gly Asn Lys Gly Val Val 
15 10 15 

ggt aaa att ttg cct cag aaa gat atg cca ttc ctt cca gac ggc act 
Gly Lys He Leu Pro Gin Lys Asp Met Pro Phe Leu Pro Asp Gly Thr 
20 25 30 

cct gtt gac ate ate ttg aac ace cac ggt gtt cca cgt cgt atg aac 
Pro Val Asp He He Leu Asn Thr His Gly Val Pro Arg Arg Met Asn 



144 
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att ggt cag gtt ctt gag acc cac ctt ggc tgg ctg gca tct get ggt 
He Gly Gin Val Leu Glu Thr His Leu Gly Trp Leu Ala Ser Ala Gly 
50 55 60 

tgg tec gtg gat cct gaa gat cct gag aac get gag etc gtc aag act 
Trp Ser Val Asp Pro Glu Asp Pro Glu Asn Ala Glu Leu Val Lys Thr 

-- — 75 80 



65 



ctg cct gca gac etc etc gag gtt cct get ggt tec ttg act gca act 
Leu Pro Ala Asp Leu Leu Glu Val Pro Ala Gly Ser Leu Thr Ala Thr 
85 90 95 

cct gtg ttc gac ggt gcg tea aac gaa gag etc gca ggc ctg etc get 
Pro Val Phe Asp Gly Ala Ser Asn Glu Glu Leu Ala Gly Leu Leu Ala 
100 105 110 

aat tea cgt cca aac cgc gac ggc gac gtc atg gtt aac gcg gat ggt 
Asn Ser Arg Pro Asn Arg Asp Gly Asp Val Met Val Asn Ala Asp Gly 
115 120 125 

aaa gca acg ctt ate gac ggt cgc tec ggt gag cct tac ccg tac ccg 
Lys Ala Thr Leu He Asp Gly Arg Ser Gly Glu Pro Tyr Pro Tyr Pro 
130 135 140 

gtt tec ate ggc tac atg tac atg ctg aag ctg cac cac etc gtt gac 
Val Ser He Gly Tyr Met Tyr Met Leu Lys Leu His His Leu Val Asp 
145 150 155 160 

gag aag ate cac gca cgt tec act ggt cct tac tec atg att acc cag 
Glu Lys He His Ala Arg Ser Thr Gly Pro Tyr Ser Met He Thr Gin 
165 170 175 

cag cca ctg ggt ggt aaa gca cag ttc ggt gga cag cgt ttc ggc gaa 
Gin Pro Leu Gly Gly Lys Ala Gin Phe Gly Gly Gin Arg Phe Gly Glu 
180 185 190 

atg gag gtg tgg gca atg cag gca tac ggc get gec tac aca ctt cag 
Met Glu Val Trp Ala Met Gin Ala Tyr Gly Ala Ala Tyr Thr Leu Gin 
195 200 205 

gag ctg ctg mcc ann nnn nnn nnn nnn nnn nnn nnn nnn nnn nnt nnn 
Glu Leu Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
210 215 220 

nnn nnn nnn nnn naannnnnnn tgcatcccgg ate 

Xaa Xaa Xaa Xaa 

225 



<210> 256 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 256 

Gin Asp Gly Asp Lys Leu Ala Gly Arg His Gly Asn Lys Gly Val Val 
15 10 15 

Gly Lys He Leu Pro Gin Lys Asp Met Pro Phe Leu Pro Asp Gly Thr 
20 25 30 
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Pro Val Asp He He Leu Asn Thr His Gly Val Pro Arg Arg Met Asn 
35 40 45 

He Gly Gin Val Leu Glu Thr His Leu Gly Trp Leu Ala Ser Ala Gly 
50 55 60 

Trp Ser Val Asp Pro Glu Asp Pro Glu Asn Ala Glu Leu Val Lys Thr 
65 70 75 80 

Leu Pro Ala Asp Leu Leu Glu Val Pro Ala Gly Ser Leu Thr Ala Thr 
85 90 95 

Pro Val Phe Asp Gly Ala Ser Asn Glu Glu Leu Ala Gly Leu Leu Ala 
100 105 HO 

Asn Ser Arg Pro Asn Arg Asp Gly Asp Val Met Val Asn Ala Asp Gly 
115 120 125 

Lys Ala Thr Leu He Asp Gly Arg Ser Gly Glu Pro Tyr Pro Tyr Pro 
130 135 140 

Val Ser He Gly Tyr Met Tyr Met Leu Lys Leu His His Leu Val Asp 
145 150 155 160 

Glu Lys He His Ala Arg Ser Thr Gly Pro Tyr Ser Met He Thr Gin 
165 170 175 

Gin Pro Leu Gly Gly Lys Ala Gin Phe Gly Gly Gin Arg Phe Gly Glu 
180 185 190 

Met Glu Val Trp Ala Met Gin Ala Tyr Gly Ala Ala Tyr Thr Leu Gin 
195 200 205 

Glu Leu Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
210 215 220 

Xaa Xaa Xaa Xaa 
225 



<210> 257 
<211> 1245 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1222) 
<223> RXN02070 

<400> 257 

agcacggatc aggacctcaa gatttgtctg accccactca gggtgatgtt gcagacgaat 60 

tttagggagt atcaaaactt gggactacta tcgatacgtg atg act caa gta acc 115 

Met Thr Gin Val Thr 



gaa tec get gtc cgc age gcg eta tec cgc gta gag gat cca gag ate 
Glu Ser Ala Val Arg Ser Ala Leu Ser Arg Val Glu Asp Pro Glu He 
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ggt aag ccc ate aca gag etc ggc atg gtc aaa tea gtg tec ate gac 
Gly Lys Pro lie Thr Glu Leu Gly Met Val Lys Ser Val Ser He Asp 
25 30 35 

ggc tct gat gtc cag gtg gag gtc tac ctg acg ate gcg get tgc ccg 
Gly Ser Asp Val Gin Val Glu Val Tyr Leu Thr He Ala Ala Cys Pro 
40 45 50 

atg aaa ace ace att gtc acc aac act gaa gca get etc aaa gac ate 
Met Lys Thr Thr He Val Thr Asn Thr Glu Ala Ala Leu Lys Asp He 
55 60 65 

gac ggg gtt ggc caa gtt cat gtc acc acc gat gtc atg agt gat gaa 
Asp Gly Val Gly Gin Val His Val Thr Thr Asp Val Met Ser Asp Glu 
70 75 80 85 

cag cgc cgt gcg etc cgc gtc tec ctg cgc ggt gaa act tct gag cca 
Gin Arg Arg Ala Leu Arg Val Ser Leu Arg Gly Glu Thr Ser Glu Pro 
90 95 100 

gtg att cca ttc get cag cct ggt tec act acc cgc gtt tac get gtt 
Val He Pro Phe Ala Gin Pro Gly Ser Thr Thr Arg Val Tyr Ala Val 
105 HO H5 

get tec ggc aaa ggt ggc gta gga aaa tec tec atg acg gtg aac ttg 
Ala Ser Gly Lys Gly Gly Val Gly Lys Ser Ser Met Thr Val Asn Leu 
120 125 130 

get gca gec eta gee aag cgc ggg ctg tct gtg gga att ttg gat gec 
Ala Ala Ala Leu Ala Lys Arg Gly Leu Ser Val Gly He Leu Asp Ala 
135 140 145 

gat att tac gga cac tea gtg ccc gga atg etc ggc teg gac caa cgc 
Asp He Tyr Gly His Ser Val Pro Gly Met Leu Gly Ser Asp Gin Arg 
150 155 160 165 

cca cac cag gtc gat gac atg ate atg cct ccc cag gcg cac ggc gtg 
Pro His Gin Val Asp Asp Met He Met Pro Pro Gin Ala His Gly Val 
170 175 180 

aag atg ata tec att get cac ttc acc gaa gga aat get cct gtg gtg 
Lys Met He Ser He Ala His Phe Thr Glu Gly Asn Ala Pro Val Val 
185 190 195 

tgg cgt gga cca atg ctg cac cgt gee ate cag caa ttc etc act gac 
Trp Arg Gly Pro Met Leu His Arg Ala He Gin Gin Phe Leu Thr Asp 
200 205 210 

gtg ttc tgg ggc gac ctg gat att ttg ctg ctg gat ctt cct cca gga 
Val Phe Trp Gly Asp Leu Asp lie Leu Leu Leu Asp Leu Pro Pro Gly 
215 220 225 

act ggt gac ate gec ate acc gtt gee caa ttg ate ccg aat get gag 
Thr Gly Asp He Ala He Thr Val Ala Gin Leu He Pro Asn Ala Glu 
230 235 240 245 

ttg etc att gtg acc act cct cag get gec gca get gag gtt gee gag 
Leu Leu He Val Thr Thr Pro Gin Ala Ala Ala Ala Glu Val Ala Glu 
250 255 260 
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cga gca gga acg ate tct gtg cag acc aac cag aag gtt get ggc gtg 
Arg Ala Gly Thr lie Ser Val Gin Thr Asn Gin Lys Val Ala Gly Val 
265 270 275 

att gaa aac atg tct gec atg gtg ctt cct gat ggc acc acc atg gat 
He Glu Asn Met Ser Ala Met Val Leu Pro Asp Gly Thr Thr Met Asp 
280 285 290 

gtt ttc ggc acc ggc ggc ggt caa aag att get gat cgt ctt acc get 
Val Phe Gly Thr Gly Gly Gly Gin Lys He Ala Asp Arg Leu Thr Ala 
295 300 305 

gtg aca ggt gaa gag gtc aag gtt ate gga tct gtt cca ttg gat ccg 
Val Thr Gly Glu Glu Val Lys Val He Gly Ser Val Pro Leu Asp Pro 
310 315 320 325 

aac ctg cgt ate ggt ggc gat gtg gga aat cct att gcg att tct gaa 
Asn Leu Arg He Gly Gly Asp Val Gly Asn Pro He Ala He Ser Glu 
330 335 340 

cca cac tec cca acc get gca gcg ate aat gag ate get gaa cac eta 
Pro His Ser Pro Thr Ala Ala Ala He Asn Glu He Ala Glu His Leu 
345 350 355 

get cac cgc aag gta teg ctg gtg ggt aaa acg ctt ggg ctt ggc gtt 
Ala His Arg Lys Val Ser Leu Val Gly Lys Thr Leu Gly Leu Gly Val 
360 365 370 

aaa taaaagctaa ataatategg tec 
Lys 



<210> 258 
<211> 374 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

Met Thr Gin Val Thr Glu Ser Ala Val Arg Ser Ala Leu Ser Arg Val 
1 5 10 15 

Glu Asp Pro Glu He Gly Lys Pro He Thr Glu Leu Gly Met Val Lys 
20 25 30 

Ser Val Ser He Asp Gly Ser Asp Val Gin Val Glu Val Tyr Leu Thr 
35 40 45 

He Ala Ala Cys Pro Met Lys Thr Thr He Val Thr Asn Thr Glu Ala 
50 55 60 

Ala Leu Lys Asp He Asp Gly Val Gly Gin Val His Val Thr Thr Asp 
65 70 75 80 

Val Met Ser Asp Glu Gin Arg Arg Ala Leu Arg Val Ser Leu Arg Gly 
85 90 95 

Glu Thr Ser Glu Pro Val He Pro Phe Ala Gin Pro Gly Ser Thr Thr 
100 105 HO 

Arg Val Tyr Ala Val Ala Ser Gly Lys Gly Gly Val Gly Lys Ser Ser 



BGI-130CP 



-476- 



Met Thr Val Asn Leu Ala Ala Ala Leu Ala Lys Arg Gly Leu Ser Val 
130 135 140 

Gly lie Leu Asp Ala Asp He Tyr Gly His Ser Val Pro Gly Met Leu 
145 150 155 160 

Gly Ser Asp Gin Arg Pro His Gin Val Asp Asp Met He Met Pro Pro 
165 170 175 

Gin Ala His Gly Val Lys Met He Ser He Ala His Phe Thr Glu Gly 
180 185 190 

Asn Ala Pro Val Val Trp Arg Gly Pro Met Leu His Arg Ala He Gin 
195 200 205 

Gin Phe Leu Thr Asp Val Phe Trp Gly Asp Leu Asp He Leu Leu Leu 
210 215 220 

Asp Leu Pro Pro Gly Thr Gly Asp He Ala He Thr Val Ala Gin Leu 
225 230 235 240 

He Pro Asn Ala Glu Leu Leu He Val Thr Thr Pro Gin Ala Ala Ala 
245 250 255 

Ala Glu Val Ala Glu Arg Ala Gly Thr He Ser Val Gin Thr Asn Gin 
260 265 270 

Lys Val Ala Gly Val He Glu Asn Met Ser Ala Met Val Leu Pro Asp 
275 280 285 

Gly Thr Thr Met Asp Val Phe Gly Thr Gly Gly Gly Gin Lys He Ala 
290 295 300 

Asp Arg Leu Thr Ala Val Thr Gly Glu Glu Val Lys Val He Gly Ser 
305 310 315 320 

Val Pro Leu Asp Pro Asn Leu Arg He Gly Gly Asp Val Gly Asn Pro 
325 330 335 

He Ala He Ser Glu Pro His Ser Pro Thr Ala Ala Ala He Asn Glu 
340 345 350 

He Ala Glu His Leu Ala His Arg Lys Val Ser Leu Val Gly Lys Thr 
355 360 365 

Leu Gly Leu Gly Val Lys 
370 



<210> 259 
<211> 3010 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3010) 

<223> RXN02082 
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gctcgtatcg cagaccaggt catgtggaca cagttattga gcaatggggc gagccgcgtg 
acgttgaagg ctttgtggag cgctagactt taaccccgtt atg tat ttg aaa teg 



ttg acg etc aag ggg ttt aag tct ttc gcg tct gcg acg acc ctg aaa 
Leu Thr Leu Lys Gly Phe Lys Ser Phe Ala Ser Ala Thr Thr Leu Lys 
10 15 20 

ttt gag cca ggc att tgt gee gtg gtg ggt ccg aat ggt tea ggc aaa 
Phe Glu Pro Gly He Cys Ala Val Val Gly Pro Asn Gly Ser Gly Lys 
25 30 35 

tec aat gtg gtt gat gcg ctg gee tgg gtg atg ggt gaa ggt tct gcg 
Ser Asn Val val Asp Ala Leu Ala Trp Val Met Gly Glu Gly Ser Ala 
40 45 50 

aag acc ttg cgt ggc ggc aaa atg gaa gat gtc att ttt get ggc gcg 
Lys Thr Leu Arg Gly Gly Lys Met Glu Asp Val He Phe Ala Gly Ala 
55 60 65 

ggc gat cgt aaa ccg ttg ggt cgc gca gaa gtc acg ctg acc att gat 
Gly Asp Arg Lys Pro Leu Gly Arg Ala Glu val Thr Leu Thr He Asp 
70 75 80 

aac tct gat ggc gca ctg ccc att gag tac acc gaa gtg teg gtg acc 
Asn Ser Asp G?y Ala Leu Pro He Glu Tyr Thr Glu Val Ser Val Thr 
gQ 95 luu 

aga egg atg ttc cgt gat ggt gca agt gaa tat gag ate aat ggg gcg 
Arg Arg Met Phe Arg Asp Gly Ala Ser Glu Tyr Glu He Asn Gly Ala 
105 HO 115 

aaa get cga ttg atg gat ate cag gag ctg ttg teg gat acc ggt att 
Lys Ala Arg Leu Met Asp He Gin Glu Leu Leu Ser Asp Thr Gly He 
120 125 130 

ggc cgt gaa atg cac ate atg gtg ggg cag gga aag etc gca gag att 
Sly Arg Glu Met His He Met Val Gly Gin Gly Lys Leu Ala Glu He 
135 140 145 

ttg gag tec cgc ccc gaa gag cgc cga gcg tat ate gaa gaa get gcg 
Leu Glu Ser Arg Pro Glu Glu Arg Arg Ala Tyr lie Glu Glu Ala Ala 
150 155 160 16b 

ggt gtg etc aag cac egg cgc agg aaa gaa aag gcg cag cgc aaa ctt 
Gly Val Leu Lys His Arg Arg Arg Lys Glu Lys Ala Gin Arg Lys Leu 
170 175 180 

cag ggc atg cag gtc aat ctt gat cgt ttg cag gat ctg acc cat gag 
Gin Gly Met Gin Val Asn Leu Asp Arg Leu Gin Asp Leu Thr His Glu 
185 190 195 

ttg gee aag cag etc aag ccg ttg get agg cag gcg gaa gca gcg cag 
Leu Ala Lys Gin Leu Lys Pro Leu Ala Arg Gin Ala Glu Ala Ala Gin 
200 205 210 

cgt gcg gcg acg gtg cag get gat ttg cgt gat gcg cgt ttc cag att 
Arg Ala Ala Thr Val Gin Ala Asp Leu Arg Asp Ala Arg Phe Gin He 
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gct ggc ttt gag ate gtg aag etc teg gaa aag ctg gaa ace tct act 
Ala Gly Phe Glu He Val Lys Leu Ser Glu Lys Leu GLu Thr Ser Thr 
230 235 240 245 

gag cgc gag aaa atg att cgt gag cag gcg gaa gca gca caa gag cag 
Glu Arg Glu Lys Met He Arg Glu Gin Ala Glu Ala Ala Gin Glu Gin 
250 255 260 

ctg gaa gaa gec acc aca act cag atg gaa gtg gag atg gag ttg gcg 
Leu Glu Glu Ala Thr Thr Thr Gin Met Glu Val Glu Met Glu Leu Ala 
265 270 275 

gag ate act ccg cag get gaa get gcg caa cag ttg tgg ttt gat ttg 
Glu He Thr Pro Gin Ala Glu Ala Ala Gin Gin Leu Trp Phe Asp Leu 
280 285 290 

tct teg ctg get gag egg gtg teg gca acg atg cgt att get gca gac 
Ser Ser Leu Ala Glu Arg Val Ser Ala Thr Met Arg He Ala Ala Asp 
295 300 305 

cgt gcg agt tea ggt gec gcg gat gtg ccg tat gcg ggc cag gat cct 
Arg Ala Ser Ser Gly Ala Ala Asp Val Pro Tyr Ala Gly Gin Asp Pro 
310 315 320 325 

gat gag ttg ctt ggt egg gec gaa act get gac aaa gaa tta gaa gaa 
Asp Glu Leu Leu Gly Arg Ala Glu Thr Ala Asp Lys Glu Leu Glu Glu 
330 335 340 

etc gag atg gee gtg gaa atg acc acc gag cgt ttg acc tec att caa 
Leu Glu Met Ala Val Glu Met Thr Thr Glu Arg Leu Thr Ser He Gin 
345 350 355 

gag gaa gec gag gat aag gec gcg cag get cgt gag get gag cgt gaa 
Glu Glu Ala Glu Asp Lys Ala Ala Gin Ala Arg Glu Ala Glu Arg Glu 
360 365 370 

cac ttg gcg cag gtc agg gcg att tct gat cgt cgt gaa ggt gtt gtg 
His Leu Ala Gin Val Arg Ala lie Ser Asp Arg Arg Glu Gly Val Val 
375 380 385 

cgc ctg ctt gca tct gag gaa tct ttg cgc acc cag cac acg tea gca 
Arg Leu Leu Ala Ser Glu Glu Ser Leu Arg Thr Gin His Thr Ser Ala 
390 395 400 405 

gag gag gaa get gag cga etc agt gag cag ctt gag gag ttc ate ggc 
Glu Glu Glu Ala Glu Arg Leu Ser Glu Gin Leu Glu Glu Phe He Gly 
410 415 420 

cgc att ttg gat gtg gaa cgt gaa cgt cgc etc acc gat gag cgt aaa 
Arg He Leu Asp Val Glu Arg Glu Arg Arg Leu Thr Asp Glu Arg Lys 
425 430 435 

cag ggc gtt gac acg gat cgt gcg ccc ttg gaa gaa gec etc aaa cag 
Gin Gly Val Asp Thr Asp Arg Ala Pro Leu Glu Glu Ala Leu Lys Gin 
440 445 450 

gca aaa cat gaa gec gaa gca gca gag act cgt ctt gag gag ctt cgt 
Ala Lys His Glu Ala Glu Ala Ala Glu Thr Arg Leu Glu Glu Leu Arg 
455 460 465 
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act aag cgc age gat ctg gaa aaa gaa gta icu ayy ^ y ^ ^ 
?hr Lys Arg Ser Asp Leu Glu Lys Glu Val Ser Arg Leu Gin Ser Arg 
470 475 

att gag acg ctt aac caa aat agg cca cgt tec gat get get gat gtg 
lie Glu Thr Leu Asn Gin Asn Arg Pro Arg Ser Asp Ala Ala Asp Val 
490 495 

is iz s s m m in s tti s ^ s ss s ss ti 

505 510 

K E K - K S K 2 SS IS SS K § S 2 K 

520 525 

iiy in m in sr. ss £ £ ss k £ s: s k s°, - 

535 540 545 

rnr are ate ate gtt gat ggc acg cag get ggc ggc gca tgg cgc 

III 2g £ S. ?»1 «sp Thr cm Ma Gly Gl y »la T r p »r| 

550 555 

ctg gac gcg aac att ccg gee ggg gcg age tgg ctg etc gac cat gtt 

Leu Asp 111 Asn He Pro Ala Gly Ala Ser Trp Leu Leu Asp His Val 

570 b ' ^ 

gat ctg gat ccg gcg att gee ggc ccg gta aac egg ctg ctt gec gac 
Lp Leu Asp Pro Ala lie Ala Gly Pro Val Asn Arg Leu Leu Ala Asp 

att ata ctt gtc gac gac ccc tec etc ggc cgc caa gca ate gag gat 

Val fal Leu Val Lp Asp Pro Ser Leu Gly Arg Gin Ala He Glu Asp 

600 605 610 

gat ccc cgt ctg cgt gee gtt gac cgc aat ggt gtg etc ate ggc get 

Asp Pro Arg Leu Arg Ala Val Asp Arg Asn Gly Val Leu He Gly Ala 

615 620 625 

111 £ S: S2 vS 1% £ SS E 53 E & SS S - K 

630 635 640 

cat att gag gaa gca gaa get caa ctt get gcg gee tct gee gee ttg 

His lie Til Glu Ala Glu Sla Gin Leu Ala Ala Ala Ser Ala Ala Leu 
650 655 

aac gac att gec ggc act ttt gat ggc gee etc cac get gee gac aac 
Ts P Asp lie Ala Gly Thr Phe Asp Gly Ala Leu His Ala Ala Asp Asn 
665 670 b ° 



1651 



act cac gtc gag gtg get gec cgc acc gca gec ctg cgc gaa etc gac 
Thr Arg fax Glu U Ala Ala Arg Thr Ala Ala Leu Arg Glu Leu Asp 
680 685 690 

atg acc agg gat tec ate acc cgc gat etc gcg cgc ttg gac aaa caa 
Me? ?hr Arg Asp Ser He Thr Arg Asp Leu Ala Arg Leu Asp Lys Gin 

^r- 7nn 703 
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cat gag gcc gcc gaa tec gag cgc gtc cgc cat gtt gga cgc ctg cat 2 
His Gil Ala Ala Glu Ser Glu Arg Val Arg His Val Gly Arg Leu His 
710 715 720 725 

get gcg gaa aca cgc cgt gaa gag ctg cgc gaa cag tta gaa gac ate 2 
La Ala Glu Thr Arg Arg Glu Glu Leu Arg Glu Gin Leu Glu Asp He 
730 735 740 

ate aat cga etc tec cgc gtg gaa gac gaa gaa gac get gac gaa ccc : 
Val Asp Arg Leu Ser Arg Val Glu Asp Glu Glu Asp Ala Asp Glu Pro 
745 750 755 

tea acc acc gcc cgc gac caa gca aat gee gag etg caa caa ate cgc : 
Ser Thr Thr Ala Arg Asp Gin Ala Asn Ala Glu Leu Gin Gin He Arg 
760 765 770 

gcc atg gaa atg gaa gca cgc ctt gcc caa cgc acc gee gaa gag cgc 
Ala Met Glu Met Glu Ala Arg Leu Ala Gin Arg Thr Ala Glu Glu Arg 
775 780 785 

gee ggg cag cag egg ggc aag ggc gat agt ctg cga cgc cag gee gag 
Ala Gly Gin Gin Arg Gly Lys Gly Asp Ser Leu Arg Arg Gin Ala Glu 
790 795 800 805 

cat gag cgc caa gcc aaa ate egg cat gaa caa gcc atg gaa gcc cgt 
His Glu Arg Gin Ala Lys He Arg His Glu Gin Ala Met Glu Ala Arg 
810 815 820 

cgc agg cgc acc caa ttg get gca gcc gtg cat aat ggc gca cgc gat 
Sy Ary Arg Thr Gin Leu Ala Ala Ala Val His Asn Gly Ala Arg Asp 
825 830 835 

atq gcc gag cgt gtc tea agt gtc ctt gcc caa gca gcc ate gaa aga 
vll III Gil Arg Val Ser Ser Val Leu Ala Gin Ala Ala He Glu Arg 
840 845 850 

gat cag cac aac cgc gac aaa gcg ctg ctg acc tea cac tta gcg cgc 
Asp Gin His Asn Arg Asp Lys Ala Leu Leu Thr Ser His Leu Ala Arg 

855 860 865 

gcc aaa gat get gtg agt get gca cgc cag cac etc aat cga etc age 
Ala Lys Asp Ala Val Ser Ala Ala Arg Gin His Leu Asn Arg Leu Ser 
870 875 880 885 

gac aac gcc cac tec atg gaa ctt gcg cgc age eaa get caa gtg cgc 
Asp Asn Ala His Ser Met Glu Leu Ala Arg Ser Gin Ala Gin Val Arg 
890 895 900 

atg gag gaa gcc gtt gcc aaa ate ace gag caa ctt ggc att ceg gtc 
Met Glu Glu Ala Val Ala Lys He Thr Glu Gin Leu Gly He Pro Val 
905 910 915 

gca gaa ttg ctg cgc gat tac acc cca gat gaa aac ttt gat gaa aag 
Ala Glu Leu Leu Arg Asp Tyr Thr Pro Asp Glu Asn Phe Asp Glu Lys 
920 925 930 

ttc caa egg gca cgc etc aaa caa gcc gaa aaa gac etc gcc gca eta 
Phe Gin Arg Ala Arg Leu Lys Gin Ala Glu Lys Asp Leu Ala Ala Leu 
935 940 945 

ggc aaa gtc aac ccc ctg gcc ttg gaa gaa ttc aaa gcc ctt gga aga 
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Gly Lys Val Asn Pro Leu Ala Leu Glu GLu Phe Lys Ala Leu Gly Arg 
Qt;c 960 ^ 0D 



950 



gcg eta cga gtt cct 
Ala Leu Arg Val Pro 
970 



<210> 260 
<211> 970 
<212> PRT 

<213> Corynebacterium glutamicum 



Met^yr 6 Leu Lys Ser Leu Thr Leu Lys Gly Phe Lys Ser Phe Ala Ser 
1 5 10 1=1 

Ala Thr Thr Leu Lys Phe Glu Pro Gly He Cys Ala Val Val Gly Pro 
20 25 30 

Asn Gly Ser Gly Lys Ser Asn Val Val Asp Ala Leu Ala Trp Val Met 
35 40 45 

Gly Glu Gly Ser Ala Lys Thr Leu Arg Gly Gly Lys Met Glu Asp Val 
50 55 60 

He Phe Ala Gly Ala Gly Asp Arg Lys Pro Leu Gly Arg Ala Glu Val 

65 70 75 

Thr Leu Thr He Asp Asn Ser Asp Gly Ala Leu Pro He Glu Tyr Thr 
85 9° 95 

Glu Val Ser Val Thr Arg Arg Met Phe Arg Asp Gly Ala Ser Glu Tyr 
100 105 HO 

Glu lie Asn Gly Ala Lys Ala Arg Leu Met Asp He Gin Glu Leu Leu 

115 12° 
Ser Asp Thr Gly He Gly Arg Glu Met His He Met Val Gly Gin Gly 

130 135 i4 ° 

Lys Leu Ala Glu He Leu Glu Ser Arg Pro Glu Glu Arg Arg Ala Tyr 
145 150 I 55 

He Glu Glu Ala Ala Gly Val Leu Lys His Arg Arg Arg Lys Glu Lys 
165 I 70 175 

Ala Gin Arg Lys Leu Gin Gly Met Gin Val Asn Leu Asp Arg Leu Gin 
180 185 19° 

asp Leu Thr His Glu Leu Ala Lys Gin Leu Lys Pro Leu Ala Arg Gin 
195 200 205 

Ala Glu Ala Ala Gin Arg Ala Ala Thr Val Gin Ala Asp Leu Arg Asp 
210 ™ 220 



Ala Arg Phe Gin He Ala Gly Phe Glu He Val Lys Leu Ser Glu Lys 
225 230 235 

Leu Glu Thr Ser Thr Glu Arg Glu Lys Met He Arg Glu Gin Ala Glu 
245 250 
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Ala Ala Gin Glu Gin Leu Glu Glu Ala Thr Thr Thr Gin Met Glu Val 
260 265 270 

Glu Met Glu Leu Ala Glu He Thr Pro Gin Ala Glu Ala Ala Gin Gin 
275 280 285 

Leu Trp Phe Asp Leu Ser Ser Leu Ala Glu Arg Val Ser Ala Thr Met 
290 295 300 

Arg He Ala Ala Asp Arg Ala Ser Ser Gly Ala Ala Asp Val Pro Tyr 
305 310 315 320 

Ala Gly Gin Asp Pro Asp Glu Leu Leu Gly Arg Ala Glu Thr Ala Asp 
325 330 335 

Lys Glu Leu Glu Glu Leu Glu Met Ala Val Glu Met Thr Thr Glu Arg 
340 345 350 

Leu Thr Ser He Gin Glu Glu Ala Glu Asp Lys Ala Ala Gin Ala Arg 
355 360 365 

Glu Ala Glu Arg Glu His Leu Ala Gin Val Arg Ala He Ser Asp Arg 
370 375 380 

Arg Glu Gly Val Val Arg Leu Leu Ala Ser Glu Glu Ser Leu Arg Thr 
385 390 395 400 

Gin His Thr Ser Ala Glu Glu Glu Ala Glu Arg Leu Ser Glu Gin Leu 
405 410 415 

Glu Glu Phe He Gly Arg He Leu Asp Val Glu Arg Glu Arg Arg Leu 
420 425 430 

Thr Asp Glu Arg Lys Gin Gly Val Asp Thr Asp Arg Ala Pro Leu Glu 
435 440 445 

Glu Ala Leu Lys Gin Ala Lys His Glu Ala Glu Ala Ala Glu Thr Arg 
450 455 460 

Leu Glu Glu Leu Arg Thr Lys Arg Ser Asp Leu Glu Lys Glu Val Ser 
465 470 475 480 

Arg Leu Gin Ser Arg He Glu Thr Leu Asn Gin Asn Arg Pro Arg Ser 
485 490 495 

Asp Ala Ala Asp Val Val Asp Tyr Pro Gin Leu Ala Thr Leu He Arg 
500 505 510 

Pro Gin Arg Asn Val Asp Lys Ala Leu Ala Ala Ala Leu Gly Ala His 
515 520 525 

Ala Glu Ala Leu Ala Gly Glu Ala Ala Glu Gly Leu Val Glu Lys Leu 
530 535 540 

He Asp Ala Gly Val Ala Arg Thr He He Val Asp Gly Thr Gin Ala 
545 550 555 560 

Gly Gly Ala Trp Arg Leu Asp Ala Asn He Pro Ala Gly Ala Ser Trp 
565 570 575 
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Leu Leu Asp His Val Asp Leu Asp Pro Ala He Ala Gly Pro val Asn 
580 585 590 

Arg Leu Leu Ala Asp Val Val Leu Val Asp Asp Pro Ser Leu Gly Arg 
595 600 605 

Gin Ala He Glu Asp Asp Pro Arg Leu Arg Ala Val Asp Arg Asn Gly 
610 615 620 

Val Leu He Gly Ala Gly Trp He Gin Val Gly Thr Glu Thr Ser Thr 
625 630 635 640 

Val Glu He Thr Ala His He Glu Glu Ala Glu Ala Gin Leu Ala Ala 
645 650 655 

Ala Ser Ala Ala Leu Asp Asp He Ala Gly Thr Phe Asp Gly Ala Leu 
660 665 670 

His Ala Ala Asp Asn Thr Arg Val Glu Val Ala Ala Arg Thr Ala Ala 
5 75 680 685 

Leu Arg Glu Leu Asp Met Thr Arg Asp Ser He Thr Arg Asp Leu Ala 
690 695 700 

Arg Leu Asp Lys Gin His Glu Ala Ala Glu Ser Glu Arg Val Arg His 
705 710 715 720 

Val Gly Arg Leu His Ala Ala Glu Thr Arg Arg Glu Glu Leu Arg Glu 
725 730 735 

Gin Leu Glu Asp He Val Asp Arg Leu Ser Arg Val Glu Asp Glu Glu 
740 745 750 

Asp Ala Asp Glu Pro Ser Thr Thr Ala Arg Asp Gin Ala Asn Ala Glu 
755 760 765 

Leu Gin Gin He Arg Ala Met Glu Met Glu Ala Arg Leu Ala Gin Arg 
770 775 780 

Thr Ala Glu Glu Arg Ala Gly Gin Gin Arg Gly Lys Gly Asp Ser Leu 
785 790 795 800 

Arg Arg Gin Ala Glu His Glu Arg Gin Ala Lys He Arg His Glu Gin 
805 810 815 

Ala Met Glu Ala Arg Arg Arg Arg Thr Gin Leu Ala Ala Ala Val His 
820 825 830 

Asn Gly Ala Arg Asp Val Ala Glu Arg Val Ser Ser Val Leu Ala Gin 
835 840 845 

Ala Ala He Glu Arg Asp Gin His Asn Arg Asp Lys Ala Leu Leu Thr 
850 855 860 

Ser His Leu Ala Arg Ala Lys Asp Ala Val Ser Ala Ala Arg Gin His 
865 870 875 880 

Leu Asn Arg Leu Ser Asp Asn Ala His Ser Met Glu Leu Ala Arg Ser 
885 890 895 

Gin Ala Gin Val Arg Met Glu Glu Ala Val Ala Lys He Thr Glu Gin 
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900 

Leu Gly He Pro Val Ala GLu Leu 
915 920 

Asn Phe Asp Glu Lys Phe Gin Arg 
930 935 

Asp Leu Ala Ala Leu Gly Lys Val 
945 950 

Lys Ala Leu Gly Arg Ala Leu Arg 
965 



905 910 

Leu Arg Asp Tyr Thr Pro Asp Glu 
925 

Ala Arg Leu Lys Gin Ala Glu Lys 
940 

Asn Pro Leu Ala Leu Glu Glu Phe 
955 960 

Val Pro 
970 



<210> 261 
<211> 570 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 

<223> RXA01495 

taggaatagc agggtagata aacttattaa aatttttcca attcagggta gaattccaaa 60 

agaattattt cgactctgtg aagatgagga gtggtccacc atg get gac aac gec 115 

Met Ala Asp Asn Ala 
1 5 

cgc gcg get cgt atg gca aag cgc att caa act ate gtg gee age gee 163 
Arg Ala Ala Arg Met Ala Lys Arg He Gin Thr He Val Ala Ser Ala 
10 15 20 

att gaa cgc gat ate aag gac cgc cga ctt gag ttc gtc aca att act 21] 
He Glu Arg Asp He Lys Asp Arg Arg Leu Glu Phe Val Thr He Thr 
25 30 35 

gat gtg acc atg acc ggt gac ctg cac gat gca aag gtg ttt tac acc 25! 
Asp Val Thr Met Thr Gly Asp Leu His Asp Ala Lys Val Phe Tyr Thr 
40 45 50 

t t gct tcc att gaa gaa gaa cca gat ctt gag gca gca gca 30 

Val Arg Gly Ala Ser lie Glu Glu Glu Pro Asp Leu Glu Ala Ala Ala 
55 60 65 

gag gct ctt cac cga gca cgc ggc cag ctg agg aag ate gtt ggc cag 3 5 
Glu Ala Leu His Arg Ala Arg Gly Gin Leu Arg Lys He Val Gly Gin 
70 75 80 85 

cag ctg ggt gtt egg ttt acc ccg acc ctg act tac age ate gat acc 40 
Gin Leu Gly Val Arg Phe Thr Pro Thr Leu Thr Tyr Ser He Asp Thr 
90 95 100 

gtc cca gag gca tcc gca cac atg gaa gct ttg ttg gat cgt get cgc 4< 
Val Pro Glu Ala Ser Ala His Met Glu Ala Leu Leu Asp Arg Ala Arg 

105 HO 115 

aag cgc gat gag gag ctg gct aaa ttg cgc gaa ggt gca gcg cct gca 4< 
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Lys Arg Asp Glu Glu Leu Ala Lys Leu Arg Glu Gly Ala Ala Pro Ala 
120 125 130 

ggt gat gca gat cct tac aag act tea tec aag tct gaa tct gag gaa 547 
Gly Asp Ala Asp Pro Tyr Lys Thr Ser Ser Lys Ser Glu Ser Glu Glu 
135 140 145 

taacaccagt gaeggataat agt 570 



<210> 262 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Ala Asp Asn Ala Arg Ala Ala Arg Met Ala Lys Arg He Gin Thr 
1 5 10 15 

He Val Ala Ser Ala He Glu Arg Asp He Lys Asp Arg Arg Leu Glu 
20 25 30 

Phe Val Thr He Thr Asp Val Thr Met Thr Gly Asp Leu His Asp Ala 
35 40 45 

Lys Val Phe Tyr Thr Val Arg Gly Ala Ser He Glu Glu Glu Pro Asp 
50 55 60 

Leu Glu Ala Ala Ala Glu Ala Leu His Arg Ala Arg Gly Gin Leu Arg 
65 70 75 80 

Lys He Val Gly Gin Gin Leu Gly Val Arg Phe Thr Pro Thr Leu Thr 
85 90 95 

Tyr Ser He Asp Thr Val Pro Glu Ala Ser Ala His Met Glu Ala Leu 
100 105 HO 

Leu Asp Arg Ala Arg Lys Arg Asp Glu Glu Leu Ala Lys Leu Arg Glu 
115 120 125 

Gly Ala Ala Pro Ala Gly Asp Ala Asp Pro Tyr Lys Thr Ser Ser Lys 
130 135 140 

Ser Glu Ser Glu Glu 
145 



<210> 263 
<211> 678 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (655) 

<223> RXA01893 

<400> 263 

agtcctgata catttagtct tataaacagc gtggcttatc taggttcgat tctaggatcc 60 
atcagaatcc acgctgttag aaaaacacag gagtgaataa atg att gat gaa att 115 
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Met lie Asp Glu lie 



ctg ttc gaa gcg gaa gag cgc atg acc gca acg gtc gag cac acc cgc 
Leu Phe Glu Ala Glu Glu Arg Met Thr Ala Thr Val Glu His Thr Arg 
10 15 20 

gaa gac ttg acc acc att cgt acc ggt cgc gca aac ccg get atg ttc 
Glu Asp Leu Thr Thr lie Arg Thr Gly Arg Ala Asn Pro Ala Met Phe 
25 30 35 

aac ggt gtc atg get gaa tac tac ggc gtg cct act cct att act cag 
Asn Gly Val Met Ala Glu Tyr Tyr Gly Val Pro Thr Pro He Thr Gin 
40 45 50 

atg tea ggc ate act gtt cca gag cct cgc atg ctg ctg ate aag cct 
Met Ser Gly He Thr Val Pro Glu Pro Arg Met Leu Leu He Lys Pro 
55 60 65 

tat gag atg tct tec atg cag gtc att gag aat get ate cgt aac tct 
Tyr Glu Met Ser Ser Met Gin Val He Glu Asn Ala He Arg Asn Ser 
70 75 80 85 

gac ctt ggt gtt aac ccc acc aac gat ggc cag gtg ctg cgt gtg acc 
Asp Leu Gly Val Asn Pro Thr Asn Asp Gly Gin Val Leu Arg Val Thr 
90 95 100 

ate cca cag ctt act gaa gag cgt cgt aag gac atg gtc aag ctt get 
He Pro Gin Leu Thr Glu Glu Arg Arg Lys Asp Met Val Lys Leu Ala 
105 HO H5 

aag ggt aag ggc gaa gac ggc aag att gec att cgt aac ate cgc cgc 
Lys Gly Lys Gly Glu Asp Gly Lys He Ala He Arg Asn He Arg Arg 
120 125 130 

aag ggc atg gac cag eta aag aag ctg caa aaa gat ggc gac get ggc 
Lys Gly Met Asp Gin Leu Lys Lys Leu Gin Lys Asp Gly Asp Ala Gly 
135 140 145 

gaa gat gaa gta cag gca gca gaa aaa gaa eta gat aaa gtc acc get 
Glu Asp Glu Val Gin Ala Ala Glu Lys Glu Leu Asp Lys Val Thr Ala 
150 155 160 165 

ggt ttt gtt gcg cag gtc gat gaa gtc gtt get cgc aag gaa aag gaa 
Gly Phe Val Ala Gin Val Asp Glu Val Val Ala Arg Lys Glu Lys Glu 
170 175 180 

ctg atg gag gtc tagaagacct ttatcgcaat ggc 
Leu Met Glu Val 
185 



<210> 264 
<211> 185 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met He Asp Glu He Leu Phe Glu Ala Glu Glu Arg Met Thr Ala Thr 
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Val Glu His Thr Arg Glu Asp Leu Thr Thr lie Arg Thr Gly Arg Ala 
20 25 30 

Asn Pro Ala Met Phe Asn Gly Val Met Ala Glu Tyr Tyr Gly Val Pro 
35 40 45 

Thr Pro He Thr Gin Met Ser Gly He Thr Val Pro Glu Pro Arg Met 
50 55 60 

Leu Leu lie Lys Pro Tyr Glu Met Ser Ser Met Gin Val He Glu Asn 
65 70 75 80 

Ala He Arg Asn Ser Asp Leu Gly Val Asn Pro Thr Asn Asp Gly Gin 
85 90 95 

Val Leu Arg Val Thr He Pro Gin Leu Thr Glu Glu Arg Arg Lys Asp 
100 105 HO 

Met Val Lys Leu Ala Lys Gly Lys Gly Glu Asp Gly Lys He Ala He 
U5 120 125 

Arg Asn He Arg Arg Lys Gly Met Asp Gin Leu Lys Lys Leu Gin Lys 
130 135 140 

Asp Gly Asp Ala Gly Glu Asp Glu Val Gin Ala Ala Glu Lys Glu Leu 
145 150 155 160 

Asp Lys Val Thr Ala Gly Phe Val Ala Gin Val Asp Glu Val Val Ala 
165 170 175 

Arg Lys Glu Lys Glu Leu Met Glu Val 
180 185 



<210> 265 
<211> 458 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<2 21> CDS 

<222> (1) . . (435) 

<223> RXA01568 

<400> 265 _ .„ 

tgg gat aac ate acc tat ttg atg cgc get gcg cga aaa ggc acc gtg 48 
Trp Asp Asn He Thr Tyr Leu Met Arg Ala Ala Arg Lys Gly Thr Val 
15 10 I 5 

gtt ccc atg gtc ate gag ttg gat ggc egg ttc gtg ggg cag ttg act 96 
Val Pro Met Val He Glu Leu Asp Gly Arg Phe Val Gly Gin Leu Thr 
20 " 25 30 

ate ggc aac ate cag cac ggc ggc ate tec gat gee tgg att ggc tat 144 
He Gly Asn He Gin His Gly Gly He Ser Asp Ala Trp He Gly Tyr 
35 40 45 

tgg gtt tec age gcg gtg acg ggg cgc ggt ate get acg gec gee tgc 192 
Trp Val Ser Ser Ala Val Thr Gly Arg Gly He Ala Thr Ala Ala Cys 
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gcg etc ggc gtg gat cat get ttt cga cgc ata ggt ctg cat cgc etc 
Ala Leu Gly Val Asp His Ala Phe Arg Arg lie Gly Leu His Arg Leu 



ace gec acc tat eta ccc age aac cca gca tec ggg aag gtg etc gga 
Thr Ala Thr Tyr Leu Pro Ser Asn Pro Ala Ser Gly Lys Val Leu Gly 



240 



336 



cac age ggt ttc cgc cca gaa ggc tat etc att aga aat ctg cat att 
His Ser Gly Phe Arg Pro Glu Gly Tyr Leu lie Arg Asn Leu His lie 
100 105 110 

gat gga caa tgg atg gat cac cat ttt gtg gca ttg ctg gcg gat gag 3 84 
Asp Gly Gin Trp Met Asp His His Phe Val Ala Leu Leu Ala Asp Glu 
115 120 125 

tat tea ata acc gcg gtg gaa cgt etc act aga gag gga cga ttg cgc 432 
Tyr Ser He Thr Ala Val Glu Arg Leu Thr Arg Glu Gly Arg Leu Arg 
130 135 140 

cga tgattactaa tgcgaagaaa ttt 458 

Arg 

145 



<210> 266 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Trp Asp Asn He Thr Tyr Leu Met Arg Ala Ala Arg Lys Gly Thr Val 
15 10 15 

Val Pro Met Val He Glu Leu Asp Gly Arg Phe Val Gly Gin Leu Thr 
20 25 30 

He Gly Asn He Gin His Gly Gly He Ser Asp Ala Trp He Gly Tyr 
35 40 45 

Trp Val Ser Ser Ala Val Thr Gly Arg Gly He Ala Thr Ala Ala Cys 
50 55 60 

Ala Leu Gly Val Asp His Ala Phe Arg Arg He Gly Leu His Arg Leu 
65 70 75 80 

Thr Ala Thr Tyr Leu Pro Ser Asn Pro Ala Ser Gly Lys Val Leu Gly 
85 90 95 

His Ser Gly Phe Arg Pro Glu Gly Tyr Leu He Arg Asn Leu His He 
100 105 110 

Asp Gly Gin Trp Met Asp His His Phe Val Ala Leu Leu Ala Asp Glu 
115 120 125 

Tyr Ser He Thr Ala Val Glu Arg Leu Thr Arg Glu Gly Arg Leu Arg 
130 135 140 



Arg 
145 
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<210> 267 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> RXA01661 

<400> 267 cn 
gttgtgggcg ttgccaccgt ggtcgatcgc gcaaccggtg cagatgaggt tatcgcagcg 60 

gaaggccttc cttaccgcag cttgctggga ctttctgatc ttg gac tea act aac 115 

Leu Asp Ser Thr Asn 



acc ccc ggc ccc acg gag tgg ggc gag tec cgc gtg ggc aaa ggt cca 
Thr Pro Gly Pro Thr Glu Trp Gly Glu Ser Arg Val Gly Lys Gly Pro 
10 15 20 

tgg gaa gag gaa aac ccc ggc gta cct egg cct aca age ccg ctt ttc 
Trp Glu Glu Glu Asn Pro Gly Val Pro Arg Pro Thr Ser Pro Leu Phe 
25 30 35 

gac gtc acc etc etc aac gag ggc gat cgc cgc aac gtt gtt gac gec 
Asp Val Thr Leu Leu Asn Glu Gly Asp Arg Arg Asn Val Val Asp Ala 
40 45 50 

tat cgt tat tgg acc cgt gag gcg att gtt gaa gat ate gac acc cgc 
Tyr Arg Tyr Trp Thr Arg Glu Ala lie Val Glu Asp lie Asp Thr Arg 
55 60 65 

cgc cac age etc cac gta gcg ate gaa aac ttt gaa aac gac gec aac 
Arg His Ser Leu His Val Ala He Glu Asn Phe Glu Asn Asp Ala Asn 
70 75 80 85 

ate ggc acc gtc gtg cgc acc gee aac gec ttt gec gtg aac aca gtc 
He Glv Thr Val Val Arg Thr Ala Asn Ala Phe Ala Val Asn Thr Val 
90 95 100 

cac att gtg ggc agg cgt egg tgg aac cgc agg gga gec atg gtg act 
His He Val Gly Arg Arg Arg Trp Asn Arg Arg Gly Ala Met Val Thr 
105 HO H5 

gac cgt tac cag cac etc atg cac cac gaa gac gtt gat teg ctg ctt 
Asp Arg Tyr Gin His Leu Met His His Glu Asp Val Asp Ser Leu Leu 
120 125 130 

gcg tgg gca ate gcg gag egg ctt acc ate gtc gcg ate gat aac acc 
Ala Trp Ala He Ala Glu Arg Leu Thr He Val Ala He Asp Asn Thr 
135 140 145 

cca ggt tec gtg cct ttg gaa acc get gag ttg ccg aag aac tgc ctg 
Pro Gly Ser Val Pro Leu Glu Thr Ala Glu Leu Pro Lys Asn Cys Leu 
150 155 160 165 

ttg ctg ttt ggt cag gaa ggc cca ggt gtc acc gaa get gcg cgt gca 
Leu Leu Phe Gly Gin Glu Gly Pro Gly Val Thr Glu Ala Ala Arg Ala 
170 175 180 
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ggt gcg tta atg acc tgt teg att gee caa ttt ggt tec act cga tec 
Gly Ala Leu Met Thr Cys Ser He Ala Gin Phe Gly Ser Thr Arg Ser 
185 190 195 

ate aac gcg ggt gta get get ggt att gca atg cat gca tgg att cgt 
He Asn Ala Gly Val Ala Ala Gly He Ala Met His Ala Trp He Arg 
200 205 210 

caa cat gee gac tta teg caa gee tgg taattttata ccctagatcg 
Gin His Ala Asp Leu Ser Gin Ala Trp 
215 220 



<210> 268 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Leu Asp Ser Thr Asn Thr Pro Gly Pro Thr Glu Trp Gly Glu Ser Arg 
15 10 15 

Val Gly Lys Gly Pro Trp Glu Glu Glu Asn Pro Gly Val Pro Arg Pro 
20 25 30 

Thr Ser Pro Leu Phe Asp Val Thr Leu Leu Asn Glu Gly Asp Arg Arg 
35 40 45 

Asn Val Val Asp Ala Tyr Arg Tyr Trp Thr Arg Glu Ala He Val Glu 
50 55 60 

Asp He Asp Thr Arg Arg His Ser Leu His Val Ala He Glu Asn Phe 
65 70 75 80 

Glu Asn Asp Ala Asn He Gly Thr Val Val Arg Thr Ala Asn Ala Phe 
85 90 95 

Ala Val Asn Thr Val His He Val Gly Arg Arg Arg Trp Asn Arg Arg 
100 105 HO 

Gly Ala Met Val Thr Asp Arg Tyr Gin His Leu Met His His Glu Asp 
115 120 125 

Val Asp Ser Leu Leu Ala Trp Ala He Ala Glu Arg Leu Thr He Val 
130 135 140 

Ala He Asp Asn Thr Pro Gly Ser Val Pro Leu Glu Thr Ala Glu Leu 
145 150 155 160 

Pro Lys Asn Cys Leu Leu Leu Phe Gly Gin Glu Gly Pro Gly Val Thr 
165 170 175 

Glu Ala Ala Arg Ala Gly Ala Leu Met Thr Cys Ser He Ala Gin Phe 
180 185 190 

Gly Ser Thr Arg Ser He Asn Ala Gly Val Ala Ala Gly He Ala Met 
195 200 205 



BGI-130CP 



-491 - 



His Ala Trp He Arg Gin His Ala Asp Leu Ser Gin Ala Trp 
210 215 220 



<210> 269 
<211> 936 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> RXA01581 

<400> 269 

gatgggcaac aatgtgcata ttcttataca tccttttctg tgggcttttt aaggataggg 60 

agcaaagttg accgcacggt taactgttag tgttatgagc atg gca ttg gac ttt 115 

Met Ala Leu Asp Phe 



aat gag gcg ttt acc gaa cgc acc ccg cgc ate gtc aac gca get aaa 
Asn Glu Ala Phe Thr Glu Arg Thr Pro Arg He Val Asn Ala Ala Lys 
10 15 20 

ctg cat cgc gec gcg cag cgc aaa aaa gat aag cgt ttt eta gtt gaa 
Leu His Arg Ala Ala Gin Arg Lys Lys Asp Lys Arg Phe Leu Val Glu 
25 30 35 

ggc gaa aat tec gtt gaa gca get gtc get acc ggc gca gca act gac 
Gly Glu Asn Ser Val Glu Ala Ala Val Ala Thr Gly Ala Ala Thr Asp 
40 45 50 

etc ttt gtc act gaa tec get gcg gag cgc ttc gag gaa ate gtc cgc 
Leu Phe Val Thr Glu Ser Ala Ala Glu Arg Phe Glu Glu He Val Arg 



acc gec ggt tac atg aat gtc tac acc cac gcg ate acg gac aag gec 
Thr Ala Gly Tyr Met Asn Val Tyr Thr His Ala He Thr Asp Lys Ala 
70 75 80 85 

gcg aag cat ctt age gac acc gtc acc acc acg ggc att ttt gcg ctt 
Ala Lys His Leu Ser Asp Thr Val Thr Thr Thr Gly He Phe Ala Leu 
90 95 100 

tgc gac gac gtc ctg tgg tea gtc ggc aag gcg ate acc ggc cag cca 
Cys Asp Asp Val Leu Trp Ser Val Gly Lys Ala He Thr Gly Gin Pro 
105 HO H5 

cgt eta gtg age gtg ccg gtt gag acc cgc gag ccc ggt aat gec gga 
Arg Leu Val Ser Val Pro Val Glu Thr Arg Glu Pro Gly Asn Ala- Gly 
120 125 130 

acc ttg att cgc gta tec gac gcg gtc ggc gec gac gec gtc gtc ttc 
Thr Leu He Arg Val Ser Asp Ala Val Gly Ala Asp Ala Val Val Phe 
135 140 145 

get ggt gaa tea gta gat cca ctt ggc gca aaa get gtg cgc tec tea 
Ala Gly Glu Ser Val Asp Pro Leu Gly Ala Lys Ala Val Arg Ser Ser 
150 155 160 165 
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gcg gga teg ctg ttt cac att cca gtg gca cgc aac aac aac ate gca 
Ala Gly Ser Leu Phe His He Pro Val Ala Arg Asn Asn Asn He Ala 
170 175 180 

gat gtc ttg ggg cag ctt cgt tec aag ggt ctg cag ate ctt gcg acc 
Asp Val Leu Gly Gin Leu Arg Ser Lys Gly Leu Gin He Leu Ala Thr 
185 190 195 

tea gec gat ggg gaa gta gac etc gat gac gec gat gag ctg eta gec 
Ser Ala Asp Gly Glu Val Asp Leu Asp Asp Ala Asp Glu Leu Leu Ala 
200 205 210 

aag cca acc gca tgg ctt ttt ggt aat gaa get cac gga ctt gat gag 
Lys Pro Thr Ala Trp Leu Phe Gly Asn Glu Ala His Gly Leu Asp Glu 
215 220 225 

age ctg ctt get cag get gat cac cgc gtg cgt att ccg ate cgc ggc 
Ser Leu Leu Ala Gin Ala Asp His Arg Val Arg lie Pro He Arg Gly 
230 235 240 245 

cgc gca gaa tea etc aat ttg gee aca gca gcg tea att tgt ctg tac 
Arg Ala Glu Ser Leu Asn Leu Ala Thr Ala Ala Ser He Cys Leu Tyr 
250 255 260 

gaa tec tec aag gca eta ttc gec ggt gag taaaccccaa ttcatgccca 
Glu Ser Ser Lys Ala Leu Phe Ala Gly Glu 
265 270 



<210> 270 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Ala Leu Asp Phe Asn Glu Ala Phe Thr Glu Arg Thr Pro Arg He 
15 10 15 

Val Asn Ala Ala Lys Leu His Arg Ala Ala Gin Arg Lys Lys Asp Lys 
20 25 30 

Arg Phe Leu Val Glu Gly Glu Asn Ser Val Glu Ala Ala Val Ala Thr 
35 40 45 

Gly Ala Ala Thr Asp Leu Phe Val Thr Glu Ser Ala Ala Glu Arg Phe 
50 55 60 

Glu Glu He Val Arg Thr Ala Gly Tyr Met Asn Val Tyr Thr His Ala 
65 70 75 80 

He Thr Asp Lys Ala Ala Lys His Leu Ser Asp Thr Val Thr Thr Thr 
85 90 95 

Gly He Phe Ala Leu Cys Asp Asp Val Leu Trp Ser Val Gly Lys Ala 
100 105 HO 

He Thr Gly Gin Pro Arg Leu Val Ser Val Pro Val Glu Thr Arg Glu 
115 120 125 
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Pro Gly Asn Ala 
130 

Asp Ala Val Val 
145 

Ala Val Arg Ser 



Asn Asn Asn lie 
180 



Gin lie Leu Ala 
195 

Asp Glu Leu Leu 
210 

His Gly Leu Asp 
225 

lie Pro lie Arg 



Ser lie Cys Leu 
260 



Gly Thr Leu lie 
135 



Phe Ala Gly Glu 
150 

Ser Ala Gly Ser 
165 

Ala Asp Val Leu 



Thr Ser Ala Asp 
200 

Ala Lys Pro Thr 
215 

Glu Ser Leu Leu 
230 

Gly Arg Ala Glu 
245 

Tyr Glu Ser Ser 



Arg Val Ser Asp 
140 



Ser Val Asp Pro 
155 

Leu Phe His lie 
170 

Gly Gin Leu Arg 
185 

Gly Glu Val Asp 



Ala Trp Leu Phe 
220 

Ala Gin Ala Asp 
235 

Ser Leu Asn Leu 
250 

Lys Ala Leu Phe 
265 



Ala Val Gly Ala 



Leu Gly Ala Lys 
160 

Pro Val Ala Arg 
175 

Ser Lys Gly Leu 
190 

Leu Asp Asp Ala 
205 

Gly Asn Glu Ala 



His Arg Val Arg 
240 



Ala Thr Ala Ala 
255 

Ala Gly Glu 
270 



<210> 271 
<211> 1062 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1039) 

<223> RXA00313 

<400> 271 

gatcgtcttg ccgatgctgg tattgaggtt gtggataccg cagatggcgc tacatggaaa 60 

ttgcagtaat tacagacact tttaaggaga taatttaaac atg gca gga aat gac 115 

Met Ala Gly Asn Asp 



agt cgt cga ggc ggc tta cgc aag acc aat aaa aaa ggt gca acc aag 
Ser Arg Arg Gly Gly Leu Arg Lys Thr Asn Lys Lys Gly Ala Thr Lys 
10 15 20 

ggc agt ggc gga cag gtt cgt cgc ggt ctg aaa ggt aag ggg cct acc 
Gly Ser Gly Gly Gin Val Arg Arg Gly Leu Lys Gly Lys Gly Pro Thr 
25 30 35 

cct aaa get gag gat cgc acc tat cac gca get cac aag cgc aag gtg 
Pro Lys Ala Glu Asp Arg Thr Tyr His Ala Ala His Lys Arg Lys Val 
40 45 50 

gag cgt gat cgt cgt gat cgt gga cgc cac cag cgt gaa atg cca gag 
Glu Arg Asp Arg Arg Asp Arg Gly Arg His Gin Arg Glu Met Pro Glu 
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ttg gtt gtg ggc cgt aac cca gtg ctg gaa tgt ctg cat gca cgc gtt 
Leu Val Val Gly Arg Asn Pro Val Leu Glu Cys Leu His Ala Arg Val 
70 75 80 85 

cca gcg act get ttg tat gtt gca gag ggt gcg gcg aac gat gag cgt 
Pro Ala Thr Ala Leu Tyr Val Ala Glu Gly Ala Ala Asn Asp Glu Arg 
90 95 100 

ctg age gag gca gtg cac act gcg get ggc cga aat ctt cca gtg ctg 
Leu Ser Glu Ala Val His Thr Ala Ala Gly Arg Asn Leu Pro Val Leu 
105 110 115 

gag gtt aac aag ctg gag ctg gat cgt atg acc ggc aac ggc atg cac 
Glu Val Asn Lys Leu Glu Leu Asp Arg Met Thr Gly Asn Gly Met His 
120 125 130 

cag ggc ate ggc ctg gcg ate cct cct tac gag tac gca gat gtt cat 
Gin Gly He Gly Leu Ala He Pro Pro Tyr Glu Tyr Ala Asp Val His 
135 140 145 

gat ctg ate gec aat get gcg get tct aag aag cca ggc atg ttc gtg 
Asp Leu He Ala Asn Ala Ala Ala Ser Lys Lys Pro Gly Met Phe Val 
150 155 160 165 

att ctg gat aac ate acc gac cca cgt aac ttg ggt get gtg att cgt 
He Leu Asp Asn He Thr Asp Pro Arg Asn Leu Gly Ala Val He Arg 
170 175 180 

tec gtc ggt get ttc ggc ggc aac ggt gtc ate att ccg gag cgt cgt 
Ser Val Gly Ala Phe Gly Gly Asn Gly Val He He Pro Glu Arg Arg 
185 190 195 

tea gca tct gtg acc get gtt gca tgg cgt act tct get ggt acc gca 
Ser Ala Ser Val Thr Ala Val Ala Trp Arg Thr Ser Ala Gly Thr Ala 
200 205 210 

gcg cgt gtg cca gtg gcg aag gaa acc aac atg act cgt gtc gtg aag 
Ala Arg Val Pro Val Ala Lys Glu Thr Asn Met Thr Arg Val Val Lys 
215 220 225 

gaa ttc cag caa aac ggt tac cag gtc gtc ggc ctt gac get ggc ggc 
Glu Phe Gin Gin Asn Gly Tyr Gin Val Val Gly Leu Asp Ala Gly Gly 
230 235 240 245 

gac cac act ttg gac acc tac gac ggc acc gac aac gtt gtc ate gtc 
Asp His Thr Leu Asp Thr Tyr Asp Gly Thr Asp Asn Val Val He Val 
250 255 260 

gtc ggt tct gag ggc aag gga att tec cgt etc gtt cgc gaa aac tgc 
Val Gly Ser Glu Gly Lys Gly He Ser Arg Leu Val Arg Glu Asn Cys 
265 270 275 

gac acc ate atg tec ata ccc acc gag ggc tgg gtt gaa teg ctg aac 
Asp Thr He Met Ser He Pro Thr Glu Gly Trp Val Glu Ser Leu Asn 
280 285 290 

get teg gtt get gee ggc gtc gtg ctg teg gag ttc teg cgc cag cgt 
Ala Ser Val Ala Ala Gly Val Val Leu Ser Glu Phe Ser Arg Gin Arg 
295 300 305 

cgc att aag ggt taagceggag gttggcgtcg aaa 
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Arg lie Lys Gly 
310 



<210> 272 
<211> 313 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Met Ala Gly Asn Asp Ser Arg Arg Gly Gly Leu Arg Lys Thr Asn Lys 
15 10 15 

Lys Gly Ala Thr Lys Gly Ser Gly Gly Gin Val Arg Arg Gly Leu Lys 
20 25 30 

Gly Lys Gly Pro Thr Pro Lys Ala Glu Asp Arg Thr Tyr His Ala Ala 
35 40 45 

His Lys Arg Lys Val Glu Arg Asp Arg Arg Asp Arg Gly Arg His Gin 
50 55 60 

Arg Glu Met Pro Glu Leu Val Val Gly Arg Asn Pro Val Leu Glu Cys 
65 70 75 80 

Leu His Ala Arg Val Pro Ala Thr Ala Leu Tyr Val Ala Glu Gly Ala 
85 90 95 

Ala Asn Asp Glu Arg Leu Ser Glu Ala Val His Thr Ala Ala Gly Arg 
100 105 HO 

Asn Leu Pro Val Leu Glu Val Asn Lys Leu Glu Leu Asp Arg Met Thr 
115 120 125 

Gly Asn Gly Met His Gin Gly He Gly Leu Ala He Pro Pro Tyr Glu 
130 135 140 

Tyr Ala Asp Val His Asp Leu He Ala Asn Ala Ala Ala Ser Lys Lys 
145 150 155 160 

pro Gly Met Phe Val He Leu Asp Asn He Thr Asp Pro Arg Asn Leu 
165 170 175 

Gly Ala Val He Arg Ser Val Gly Ala Phe Gly Gly Asn Gly Val He 
180 185 190 

He Pro Glu Arg Arg Ser Ala Ser Val Thr Ala Val Ala Trp Arg Thr 
195 200 205 

Ser Ala Gly Thr Ala Ala Arg Val Pro Val Ala Lys Glu Thr Asn Met 
210 215 220 

Thr Arq Val Val Lys Glu Phe Gin Gin Asn Gly Tyr Gin Val Val Gly 
22 5 230 235 240 

Leu Asp Ala Gly Gly Asp His Thr Leu Asp Thr Tyr Asp Gly Thr Asp 
245 250 255 

Asn Val Val He Val Val Gly Ser Glu Gly Lys Gly He Ser Arg Leu 
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Val Arg Glu Asn Cys Asp Thr He Met Ser He Pro Thr Glu Gly Trp 
275 280 285 

Val Glu Ser Leu Asn Ala Ser Val Ala Ala Gly Val Val Leu Ser Glu 
290 295 300 

Phe Ser Arg Gin Arg Arg He Lys Gly 
305 310 



<210> 273 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (571) 

<223> RXN00460 

<400> 273 c . 
agtcggcgaa aatttccccg cggtataagt ttccatcaag tttgattgca gtcacgcccg 60 

ctattattcc acccttttcc aaggccttac aatcaaacac atg ccg gaa cac cca 115 

Met Pro Glu His Pro 



ctt cac gtt ate ttc gac aat cct gtc ate cct ccc aac acc gga aac 
Leu His Val He Phe Asp Asn Pro Val He Pro Pro Asn Thr Gly Asn 
10 15 20 

gec ate cga atg tgt gca gga aca ggc get cac ctg cac ctt gtt gaa 
Ala He Arg Met Cys Ala Gly Thr Gly Ala His Leu His Leu Val Glu 
25 30 35 

cct tta ggc ttt gag ctg aca gaa aag cac ctt cgc cga gca ggc ctt 
Pro Leu Gly Phe Glu Leu Thr Glu Lys His Leu Arg Arg Ala Gly Leu 
40 45 50 

gac tac cac gac tta gec gat gtc aca gtg cat gca acc ttc gat gaa 
Asp Tyr His Asp Leu Ala Asp Val Thr Val His Ala Thr Phe Asp Glu 
55 60 65 

qcc atg get gca gtc cct ggt cgc gta ttt gec ttc acc aca acg gee 
Ala Met Ala Ala Val Pro Gly Arg Val Phe Ala Phe Thr Thr Thr Ala 
70 75 80 85 

aat acc cgc ttc acc gat ate get ttt gaa cct ggc gat gca etc ctt 
Asn Thr Arg Phe Thr Asp He Ala Phe Glu Pro Gly Asp Ala Leu Leu 
90 95 100 

ttt gga act gaa cca aca gga etc cct caa gaa cat gtt gag cat tec 
Phe Gly Thr Glu Pro Thr Gly Leu Pro Gin Glu His Val Glu His Ser 
105 HO 115 

cga ate acc agt gag ctt egg ate ccc atg ctt ccc ggt agg cgt tec 
Arg He Thr Ser Glu Leu Arg He Pro Met Leu Pro Gly Arg Arg Ser 
120 125 130 

atg aac ctt tea aat tec gcg gcg gta gcg acc tat gaa gca tgg cgt 
Met Asn Leu Ser Asn Ser Ala Ala Val Ala Thr Tyr Glu Ala Trp Arg 
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caa etc gga ttt gtg ggt ggg gtt tagttttttg ctgggcttct ggg 
Gin Leu Gly Phe Val Gly Gly Val 
150 155 



<210> 274 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 274 

Met Pro Glu His Pro Leu His Val He Phe Asp Asn Pro Val He Pro 
15 10 15 

Pro Asn Thr Gly Asn Ala He Arg Met Cys Ala Gly Thr Gly Ala His 
20 25 30 

Leu His Leu Val Glu Pro Leu Gly Phe Glu Leu Thr Glu Lys His Leu 
35 40 45 

Arg Arg Ala Gly Leu Asp Tyr His Asp Leu Ala Asp Val Thr Val His 
50 55 60 

Ala Thr Phe Asp Glu Ala Met Ala Ala Val Pro Gly Arg Val Phe Ala 
65 70 75 80 

Phe Thr Thr Thr Ala Asn Thr Arg Phe Thr Asp He Ala Phe Glu Pro 
85 90 95 

Gly Asp Ala Leu Leu Phe Gly Thr Glu Pro Thr Gly Leu Pro Gin Glu 
100 105 HO 

His Val Glu His Ser Arg He Thr Ser Glu Leu Arg He Pro Met Leu 
115 120 125 

Pro Gly Arg Arg Ser Met Asn Leu Ser Asn Ser Ala Ala Val Ala Thr 
130 135 140 

Tyr Glu Ala Trp Arg Gin Leu Gly Phe Val Gly Gly Val 
145 150 155 



<210> 275 
<211> 478 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (478) 

<223> FRXA00460 



<400> 275 

agtcggcgaa aatttccccg eggtataagt ttccatcaag tttgattgea gtcacgcccg 60 

ctattattcc acccttttcc aaggecttae aatcaaacac atg ccg gaa cac cca 11! 

Met Pro Glu His Pro 
1 5 
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ctt cac gtt ate ttc gac aat cct gtc ate cct ccc aac acc gga aac 
Leu His Val He Phe Asp Asn Pro Val He Pro Pro Asn Thr Gly Asn 



gec ate cga atg tgt gca gga aca ggc get cac ctg cac ctt gtt gaa 
Ala He Arg Met Cys Ala Gly Thr Gly Ala His Leu His Leu Val Glu 



cct tta ggc ttt gag ctg aca gaa aag cac ctt cgc cga gca ggc ctt 
Pro Leu Gly Phe Glu Leu Thr Glu Lys His Leu Arg Arg Ala Gly Leu 
40 45 50 

gac tac cac gac tta gec gat gtc aca gtg cat gca acc ttc gat gaa 
Asp Tyr His Asp Leu Ala Asp Val Thr Val His Ala Thr Phe Asp Glu 
55 60 65 

gec atg get gca gtc cct ggt cgc gta ttt gec ttc acc aca acg gee 
Ala Met Ala Ala Val Pro Gly Arg Val Phe Ala Phe Thr Thr Thr Ala 



aat acc cgc ttc acc gat ate get ttt gaa cct ggc gat gca etc ctt 
Asn Thr Arg Phe Thr Asp He Ala Phe Glu Pro Gly Asp Ala Leu Leu 
90 95 100 

ttt gga act gaa cca aca gga etc cct caa gaa cat gtt gag cat tec 
Phe Gly Thr Glu Pro Thr Gly Leu Pro Gin Glu His Val Glu His Ser 
105 HO H5 

cga ate acc agt gag ctt egg ate eta 
Arg He Thr Ser Glu Leu Arg He Leu 
120 125 



<210> 276 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Pro Glu His Pro Leu His Val He Phe Asp Asn Pro Val He Pro 
15 10 15 

Pro Asn Thr Gly Asn Ala He Arg Met Cys Ala Gly Thr Gly Ala His 
20 25 30 

Leu His Leu Val Glu Pro Leu Gly Phe Glu Leu Thr Glu Lys His Leu 
35 40 45 

Arg Arg Ala Gly Leu Asp Tyr His Asp Leu Ala Asp Val Thr Val His 
50 55 60 

Ala Thr Phe Asp Glu Ala Met Ala Ala Val Pro Gly Arg Val Phe Ala 
65 70 75 80 

Phe Thr Thr Thr Ala Asn Thr Arg Phe Thr Asp He Ala Phe Glu Pro 
85 90 95 

Gly Asp Ala Leu Leu Phe Gly Thr Glu Pro Thr Gly Leu Pro Gin Glu 
100 105 HO 

His Val Glu His Ser Arg lie Thr Ser Glu Leu Arg lie Leu 



163 



211 



259 



307 



355 
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<210> 277 
<211> 951 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXA02179 

<400> 277 

cggcaggcaa agcaaagcaa gtgcactggc tgatgtggct ggtcgctgga ctcttcgtcg 60 

tgttcttcgc gattgatccc atcatggaag ctgtcggcta atg aca acg cgc acg 115 

Met Thr Thr Arg Thr 



gta att tct gat ccc gca gat cct cgt ctg gat gat gtc cgc gat etc 
Val lie Ser Asp Pro Ala Asp Pro Arg Leu Asp Asp Val Arg Asp Leu 
10 15 20 

aac cat tec gat tec egg cca gac eta ccc ggt ggc aaa ggc ctt gtt 
Asn His Ser Asp Ser Arg Pro Asp Leu Pro Gly Gly Lys Gly Leu Val 
25 30 35 

gtt gec gaa ggt ccg ttg gtg gtt ggt egg ctt ctg gaa teg cgt tac 
Val Ala Glu Gly Pro Leu Val Val Gly Arg Leu Leu Glu Ser Arg Tyr 
40 45 50 

cca gtg cgt gcg ate gtc ggg ttt aaa aac aag ctg gat tct ttc etc 
Pro Val Arg Ala lie Val Gly Phe Lys Asn Lys Leu Asp Ser Phe Leu 
55 60 65 

gac age ate gat gca tec ctt gtt gaa ggc ate cca gtg tat gag gta 
Asp Ser He Asp Ala Ser Leu Val Glu Gly He Pro Val Tyr Glu Val 
70 75 80 85 

tec cgc gag etc etc gca gag gtc gca ggt ttt gat atg cac cgc gga 
Ser Arg Glu Leu Leu Ala Glu Val Ala Gly Phe Asp Met His Arg Gly 
90 95 100 

ctt ctg gcg aca gec gat cgc acc gag gaa gca agt gtt gcg cag gtt 
Leu Leu Ala Thr Ala Asp Arg Thr Glu Glu Ala Ser Val Ala Gin Val 
105 HO 115 

eta gaa aac gec cgc acc gtg gtg gtg ctg gaa ggc gta ggc gat cac 
Leu Glu Asn Ala Arg Thr Val Val Val Leu Glu Gly Val Gly Asp His 
120 125 130 

gaa aac ate gga tec atg ttc cgc aac gca gca ggc atg ggc gtt gac 
Glu Asn He Gly Ser Met Phe Arg Asn Ala Ala Gly Met Gly Val Asp 
135 140 145 

gec ate ttg ttc ggc aac ggt tgt gec gat cct ttg tat cga cgt gtc 
Ala He Leu Phe Gly Asn Gly Cys Ala Asp Pro Leu Tyr Arg Arg Val 
150 155 160 165 

gtt cga gtc tea atg ggc cac gtg etc cgc ctg ccg ttc gca cac ttg 
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Val Arg Val Ser Met Gly His Val Leu Arg Leu Pro Phe Ala His Leu 
170 175 180 

gaa ggc acc tac acc acg tgg cag cgc age tta gag cag etc aaa gaa 
Glu Gly Thr Tyr Thr Thr Trp Gin Arg Ser Leu Glu Gin Leu Lys Glu 
185 190 195 

gec gga ttc cac etc gtt tea etc acc cca gat cca gag gcg gaa cac 
Ala Gly Phe His Leu Val Ser Leu Thr Pro Asp Pro Glu Ala Glu His 
200 205 210 

etc gaa gat gcg etc gca ggc aaa gac aaa gtg get eta etc gtg ggc 
Leu Glu Asp Ala Leu Ala Gly Lys Asp Lys Val Ala Leu Leu Val Gly 
215 220 225 

get gaa ggc cca ggc ctg acc gag cat gcg atg cgc gee acc gat gtc 
Ala Glu Gly Pro Gly Leu Thr Glu His Ala Met Arg Ala Thr Asp Val 
230 235 240 245 

cgc gec cgc ate ccg atg gcg ccg ggt acc gat age ttg aac ctg get 
Arg Ala Arg He Pro Met Ala Pro Gly Thr Asp Ser Leu Asn Leu Ala 
250 255 260 

acc teg gcg gcg att gcg ttt tat gaa egg gat cgc tea cag cgt 
Thr Ser Ala Ala He Ala Phe Tyr Glu Arg Asp Arg Ser Gin Arg 
265 270 275 

taagtaacag cgctaagtag tag 



<210> 278 
<211> 276 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Thr 7 Thr Arg Thr Val He Ser Asp Pro Ala Asp Pro Arg Leu Asp 
15 10 15 

Asp Val Arg Asp Leu Asn His Ser Asp Ser Arg Pro Asp Leu Pro Gly 
20 25 30 

Gly Lys Gly Leu Val Val Ala Glu Gly Pro Leu Val Val Gly Arg Leu 
35 40 45 

Leu Glu Ser Arg Tyr Pro Val Arg Ala He Val Gly Phe Lys Asn Lys 
50 55 60 

Leu ASP Ser Phe Leu Asp Ser He Asp Ala Ser Leu Val Glu Gly lie 
65 70 75 80 

Pro Val Tyr Glu Val Ser Arg Glu Leu Leu Ala Glu Val Ala Gly Phe 
85 90 95 

Asp Met His Arg Gly Leu Leu Ala Thr Ala Asp Arg Thr Glu Glu Ala 
100 105 HO 

Ser Val Ala Gin Val Leu Glu Asn Ala Arg Thr Val Val Val Leu Glu 
115 120 I 25 



Gly Val 



Gly Asp His Glu Asn He Gly Ser Met Phe Arg Asn Ala Ala 



BGI-130CP 



-501- 



130 

Gly Met Gly Val 
145 

Leu Tyr Arg Arg 



Pro Phe Ala His 
180 

Glu Gin Leu Lys 
195 

Pro Glu Ala Glu 
210 

Ala Leu Leu Val 
225 

Arg Ala Thr Asp 



Ser Leu Asn Leu 
260 



Arg Ser Gin Arg 
275 



135 

Asp Ala He Leu 
150 

Val Val Arg Val 
165 

Leu Glu Gly Thr 



Glu Ala Gly Phe 
200 

His Leu Glu Asp 
215 

Gly Ala Glu Gly 
230 

Val Arg Ala Arg 
245 

Ala Thr Ser Ala 



140 

Phe Gly Asn Gly 
155 

Ser Met Gly His 
170 

Tyr Thr Thr Trp 
185 

His Leu Val Ser 



Ala Leu Ala Gly 
220 

Pro Gly Leu Thr 
235 

He Pro Met Ala 
250 

Ala He Ala Phe 
265 



Cys Ala Asp Pro 
160 



Val Leu Arg Leu 
175 

Gin Arg Ser Leu 
190 

Leu Thr Pro Asp 
205 

Lys Asp Lys Val 



Glu His Ala Met 
240 



Pro Gly Thr Asp 
255 

Tyr Glu Arg Asp 
270 



<210> 279 
<211> 666 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (643) 

<223> RXA02522 

tggggcagct ttctcgctag tacggctcac taaagatagg tatccaccca tcctaataaa 60 

aacgattcca ccggtattaa acattgctga aatagggcgg atg tgg get cgt gac 115 

Met Trp Ala Arg Asp 



ata aac ttt eta tac atg agt aca gag cag gaa ctg caa ate gga aaa 
lie Asn Phe Leu Tyr Met Ser Thr Glu Gin Glu Leu Gin He Gly Lys 
1Q 15 20 

qtt gta aaa tec cac ggc att egg ggt gaa gtc gtg gtg gaa ttg age 
Val Val Lys Ser His Gly He Arg Gly Glu Val Val Val Glu Leu Ser 
25 30 35 

ace gat gat cca gac att cgc ttc gee att ggg gaa gtt etc aac ggc 
Thr Asp Asp Pro Asp He Arg Phe Ala He Gly Glu Val Leu Asn Gly 
40 45 50 

aag cag gca ggc aag gag cat tea ctg ace ate gat gca gcg cgc atg 
Lys Gin Ala Gly Lys Glu His Ser Leu Thr He Asp Ala Ala Arg Met 
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cac caa ggt cga etc ttg gtg aag ttc gca gag gtc cca gat cgt acc 355 
His Gin Gly Arg Leu Leu Val Lys Phe Ala Glu Val Pro Asp Arg Thr 
70 75 80 85 

get get gat tet ttg egt gga act cga ttc ttt gcg gca cct ctt gag 403 
Ala Ala Asp Ser Leu Arg Gly Thr Arg Phe Phe Ala Ala Pro Leu Glu 
90 95 100 

gat gaa gac gat gag gat ggc ttc tac gac cat gag ttg gaa ggt ctg 451 
Asp Glu Asp Asp Glu Asp Gly Phe Tyr Asp His Glu Leu Glu Gly Leu 
105 HO 115 

cgc gtc att cac gag ggc gag gat ate ggt gaa gtc acc ggc gtg atg 499 
Arg Val He His Glu Gly Glu Asp He Gly Glu Val Thr Gly Val Met 
120 125 I 30 

cat ggc cca gec ggt gag ate ctg gaa gtc cgc ctg acc tea ggc aag 547 
His Gly Pro Ala Gly Glu He Leu Glu Val Arg Leu Thr Ser Gly Lys 
135 140 I 45 

gaa aca ctg att cct ttt gtg cac gec att gtt cct gag gtg gat ctg 595 
Glu Thr Leu He Pro Phe Val His Ala He Val Pro Glu Val Asp Leu 
150 155 160 165 

gaa gaa gga acc gca acg ate acc cct cca gag ggc ttg tta gat ctt 643 
Glu Glu Gly Thr Ala Thr He Thr Pro Pro Glu Gly Leu Leu Asp Leu 
170 175 180 

666 

taggctccga cagatttaat agt 

<210> 280 
<211> 181 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 280 n _ _ 

Met Trp Ala Arg Asp He Asn Phe Leu Tyr Met Ser Thr Glu Gin Glu 
15 10 15 

Leu Gin He Gly Lys Val Val Lys Ser His Gly He Arg Gly Glu Val 
20 25 30 

Val Val Glu Leu Ser Thr Asp Asp Pro Asp He Arg Phe Ala He Gly 
35 40 45 

Glu Val Leu Asn Gly Lys Gin Ala Gly Lys Glu His Ser Leu Thr lie 
50 55 SO 

Asp Ala Ala Arg Met His Gin Gly Arg Leu Leu Val Lys Phe Ala Glu 
65 70 75 80 

Val Pro Asp Arg Thr Ala Ala Asp Ser Leu Arg Gly Thr Arg Phe Phe 
85 90 95 

Ala Ala Pro Leu Glu Asp Glu Asp Asp Glu Asp Gly Phe Tyr Asp His 



100 105 



110 



Glu Leu Glu Gly Leu Arg Val He His Glu Gly Glu Asp He Gly Glu 
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115 120 

Val Thr Gly Val Met His Gly Pro 
130 135 

Leu Thr Ser Gly Lys Glu Thr Leu 
145 150 

Pro Glu Val Asp Leu Glu Glu Gly 
165 



125 

Ala Gly Glu He Leu Glu Val Arg 
140 

He Pro Phe Val His Ala He Val 
155 160 

Thr Ala Thr He Thr Pro Pro Glu 
170 175 



Gly Leu Leu Asp Leu 
180 



<210> 281 
<211> 1083 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1060) 
<223> RXA00717 



atgcatcagt taaagccccg actattaaaa tctcctaaaa taggctagaa ttcacgggat 60 

tcaatttcat acgttttctc tcaagattaa ggacacttac gtg acc cca ccc get 115 

Val Thr Pro Pro Ala 



cgc cga gat ggc aca ccg gac aag aag cag age aat cgc tct ggc gga 
Arg Arg Asp Gly Thr Pro Asp Lys Lys Gin Ser Asn Arg Ser Gly Gly 
10 15 20 

tac egg tct tea gtt cgt ggc tac aag cca gga tea tec cgc cca aac 
Tyr Arg Ser Ser Val Arg Gly Tyr Lys Pro Gly Ser Ser Arg Pro Asn 
25 30 35 

aca cgc cag cag cct cag aag aag gat gag att ctt etc tec aac get 
Thr Arg Gin Gin Pro Gin Lys Lys Asp Glu He Leu Leu Ser Asn Ala 
40 45 50 

aag cct gec aag aag caa aac gta aaa tec gac gac gat tgg teg atg 
Lys Pro Ala Lys Lys Gin Asn Val Lys Ser Asp Asp Asp Trp Ser Met 
55 60 65 

ggt ttc tta aac cgc aat gac tct gac gga gtt cgc ctg cag aag gtg 
Gly Phe Leu Asn Arg Asn Asp Ser Asp Gly Val Arg Leu Gin Lys Val 
70 75 80 85 

ctt gec caa gca ggt gtg gca tea cgt cga cac gca gaa ate ctg att 
Leu Ala Gin Ala Gly Val Ala Ser Arg Arg His Ala Glu He Leu He 
90 95 100 

gat cag ggc cgt gtg gag gtc aac gat cgt ate gtg acc acc cag ggc 
Asp Gin Gly Arg Val Glu Val Asn Asp Arg He Val Thr Thr Gin Gly 
105 HO H5 

gtg cgc gtg gat cca aac aac gat gtc ate cgt gtt gac ggc gtc cgc 
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Val Arg Val Asp Pro Asn Asn Asp Val lie Arg Val Asp Gly Val Arg 
120 125 130 

ate cac ate aac gag gac etc gag tac ttc gtg etc aac aag cct cgt 547 
He His He Asn Glu Asp Leu Glu Tyr Phe Val Leu Asn Lys Pro Arg 
135 140 145 

ggc atg cac tec acc atg age gat gaa ctt ggt cgc cca tgc gtg ggt 595 
Glv Met His Ser Thr Met Ser Asp Glu Leu Gly Arg Pro Cys Val Gly 
15u 155 160 165 

gat ctg gtc agt gag aag act gca tct gga cag cgt ctg ttc cac gtc 643 
Asp Leu Val Ser Glu Lys Thr Ala Ser Gly Gin Arg Leu Phe His Val 
170 175 180 

ggt cgc etc gac gcg gac acc gaa ggt ttg ctg ctg etc acc aac gat 691 
Gly Arg Leu Asp Ala Asp Thr Glu Gly Leu Leu Leu Leu Thr Asn Asp 
185 190 195 

ggt gag ttg get aac cgc etc atg cac cct aag tac gaa gtg tec aag 739 
Gly Glu Leu Ala Asn Arg Leu Met His Pro Lys Tyr Glu Val Ser Lys 
200 205 210 

act tac ctt get acc gtt cgc ggt gaa gca acc aat aag eta gtc age 7 87 
Thr Tyr Leu Ala Thr Val Arg Gly Glu Ala Thr Asn Lys Leu Val Ser 
215 220 225 

get ctt cgt gat ggc gtg gag ttg gaa gat ggc cct gec aag get gac 83 5 
Ala Leu Arg Asp Gly Val Glu Leu Glu Asp Gly Pro Ala Lys Ala Asp 
230 235 240 245 

ttt gcg cag att ate gac gta ttc cag ggc aag tec ttg ttg cgc ate 883 
Phe Ala Gin He He Asp Val Phe Gin Gly Lys Ser Leu Leu Arg He 
250 255 260 

gaa ate cac gaa ggc cgc aag cac att gtg cga cgc etc ttc gat gag 931 
Glu He His Glu Gly Arg Lys His He Val Arg Arg Leu Phe Asp Glu 
265 270 275 

etc ggt ttc cca gtc gag cgc etc gtg cgc acc aag ctg cac acc gtt 979 
Leu Gly Phe Pro Val Glu Arg Leu Val Arg Thr Lys Leu His Thr Val 
280 285 290 

cag ctt ggt gat cag aag cca ggt tec ctt cgt gca ctg aac tec tct 1027 
Gin Leu Gly Asp Gin Lys Pro Gly Ser Leu Arg Ala Leu Asn Ser Ser 
295 300 305 

gag ctg acc age tta tac aag gtg gtc caa ctg tgacggaaat ttccaacatg 1080 
Glu Leu Thr Ser Leu Tyr Lys Val Val Gin Leu 
310 315 320 

1083 

cct 



<210> 282 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Val Thr Pro Pro Ala Arg Arg Asp Gly Thr Pro Asp Lys Lys Gin Ser 
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Asn Arg Ser Gly Gly Tyr Arg Ser Ser Val Arg Gly Tyr Lys Pro Gly 
20 25 30 

Ser Ser Arg Pro Asn Thr Arg Gin Gin Pro Gin Lys Lys Asp Glu He 
35 40 45 

Leu Leu Ser Asn Ala Lys Pro Ala Lys Lys Gin Asn Val Lys Ser Asp 
50 55 60 

Asp Asp Trp Ser Met Gly Phe Leu Asn Arg Asn Asp Ser Asp Gly Val 
65 70 75 80 

Arg Leu Gin Lys Val Leu Ala Gin Ala Gly Val Ala Ser Arg Arg His 
85 90 95 

Ala Glu He Leu He Asp Gin Gly Arg Val Glu Val Asn Asp Arg He 
100 105 HO 

Val Thr Thr Gin Gly Val Arg Val Asp Pro Asn Asn Asp Val He Arg 
115 120 125 

Val Asp Gly Val Arg He His He Asn Glu Asp Leu Glu Tyr Phe Val 
130 135 140 

Leu Asn Lys Pro Arg Gly Met His Ser Thr Met Ser Asp Glu Leu Gly 
145 150 155 160 

Arg Pro Cys Val Gly Asp Leu Val Ser Glu Lys Thr Ala Ser Gly Gin 
165 170 175 

Arg Leu Phe His Val Gly Arg Leu Asp Ala Asp Thr Glu Gly Leu Leu 
180 185 190 

Leu Leu Thr Asn Asp Gly Glu Leu Ala Asn Arg Leu Met His Pro Lys 
195 200 205 

Tyr Glu Val Ser Lys Thr Tyr Leu Ala Thr Val Arg Gly Glu Ala Thr 
210 215 220 

Asn Lys Leu Val Ser Ala Leu Arg Asp Gly Val Glu Leu Glu Asp Gly 
225 230 235 240 

Pro Ala Lys Ala Asp Phe Ala Gin He He Asp Val Phe Gin Gly Lys 
245 250 255 

Ser Leu Leu Arg He Glu He His Glu Gly Arg Lys His He Val Arg 
260 265 270 

Arg Leu Phe Asp Glu Leu Gly Phe Pro Val Glu Arg Leu Val Arg Thr 
275 280 285 

Lys Leu His Thr Val Gin Leu Gly Asp Gin Lys Pro Gly Ser Leu Arg 
290 295 300 

Ala Leu Asn Ser Ser Glu Leu Thr Ser Leu Tyr Lys Val Val Gin Leu 
305 310 315 320 
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<210> 283 
<211> 759 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (736) 

<223> RXA02615 

<400> 283 

cgggtgcatt ttgacgtcga aaagcaatga atttaatgct tttaacctgg attttctcta 

gaaataggac aaaacgcgat tctatgacta tattcatctc atg caa ttc gca caa 

Met Gin Phe Ala Gin 



aac ccg cgt ctg acg aac gac gcg gtg ate tta gaa cca ctg tea cat 
Asn Pro Arg Leu Thr Asn Asp Ala Val He Leu Glu Pro Leu Ser His 
10 15 20 

cag tgg act cag gat etc cag gaa get gtc gee tea caa gaa ttg tgg 
Gin Trp Thr Gin Asp Leu Gin Glu Ala Val Ala Ser Gin Glu Leu Trp 
25 30 35 

cgc cat tgg ttc gtc get eta ccc ace cca gag ggc atg gcg gag gaa 
Arg His Trp Phe Val Ala Leu Pro Thr Pro Glu Gly Met Ala Glu Glu 
40 45 50 

att gac cgc cgc eta gec gaa cat gca gac gga ctg tgt gcg cct tgg 
He Asp Arg Arg Leu Ala Glu His Ala Asp Gly Leu Cys Ala Pro Trp 
55 60 65 

gca ate att tec get gca aca ggc cgt gec gtt ggc atg acc tea ttt 
Ala He He Ser Ala Ala Thr Gly Arg Ala Val Gly Met Thr Ser Phe 
70 75 80 85 

cat acc ctt gac cac gcg aat aaa egg ctg gaa att gga cgc aca tgg 
His Thr Leu Asp His Ala Asn Lys Arg Leu Glu He Gly Arg Thr Trp 
90 95 100 

atg get gee cat gtc caa gga acc ggc ate aac ccc teg gtg aaa ttc 
Met Ala Ala His Val Gin Gly Thr Gly He Asn Pro Ser Val Lys Phe 
105 HO 115 

ctg cag ttg cag cgc get ttt gaa gac etc ggt gtc aat gec gtg gaa 
Leu Gin Leu Gin Arg Ala Phe Glu Asp Leu Gly Val Asn Ala Val Glu 
120 125 130 

ttc cga acg aac tgg cac aac cac cgc tec cgc gec gca ate gaa cga 
Phe Arg Thr Asn Trp His Asn His Arg Ser Arg Ala Ala He Glu Arg 
135 140 145 

etc gga gca aaa caa gac ggc gta eta cgc aaa cat cgc ate cac cct 
Leu Gly Ala Lys Gin Asp Gly Val Leu Arg Lys His Arg He His Pro 
150 155 160 165 

gac ggc acc gtc cgc gac acc gtc ate tat tec ate acc aac gat gaa 
Asp Gly Thr Val Arg Asp Thr Val He Tyr Ser He Thr Asn Asp Glu 
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tgg cct gcc gtc aaa ctg acg etc atg gag cga ctg tac cgt cac atg 691 
Trp Pro Ala Val Lys Leu Thr Leu Met Glu Arg Leu Tyr Arg His Met 
185 190 195 

cag gtt ccc ate att ccc aac gag gca teg ctt ttc gac gcc age 73 6 

Gin Val Pro He He Pro Asn Glu Ala Ser Leu Phe Asp Ala Ser 
200 205 210 

759 

tagccccttt gttcacccaa ace 



<210> 284 
<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Gln 8 phe Ala Gin Asn Pro Arg Leu Thr Asn Asp Ala Val lie Leu 
15 10 15 

Glu Pro Leu Ser His Gin Trp Thr Gin Asp Leu Gin Glu Ala Val Ala 
20 25 30 

Ser Gin Glu Leu Trp Arg His Trp Phe Val Ala Leu Pro Thr Pro Glu 
35 40 45 

Gly Met Ala Glu Glu He Asp Arg Arg Leu Ala Glu His Ala Asp Gly 
50 55 60 

Leu Cys Ala Pro Trp Ala He He Ser Ala Ala Thr Gly Arg Ala Val 
65 70 75 80 

Glv Met Thr Ser Phe His Thr Leu Asp His Ala Asn Lys Arg Leu Glu 
85 90 95 

He Gly Arg Thr Trp Met Ala Ala His Val Gin Gly Thr Gly He Asn 
100 105 HO 

Pro Ser Val Lys Phe Leu Gin Leu Gin Arg Ala Phe Glu Asp Leu Gly 
115 120 125 

Val Asn Ala Val Glu Phe Arg Thr Asn Trp His Asn His Arg Ser Arg 
130 135 140 

Ala Ala He Glu Arg Leu Gly Ala Lys Gin Asp Gly Val Leu Arg Lys 
145 150 155 160 

His Arg He His Pro Asp Gly Thr Val Arg Asp Thr Val He Tyr Ser 
165 170 175 

He Thr Asn Asp Glu Trp Pro Ala Val Lys Leu Thr Leu Met Glu Arg 
180 185 190 

Leu Tyr Arg His Met Gin Val Pro He He Pro Asn Glu Ala Ser Leu 
195 200 205 

Phe Asp Ala Ser 
210 



BGI-130CP 



-508- 



<210> 285 
<211> 831 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (808) 

<223> RXN01343 

<400> 285 cn 
ttcaaaatga atggccacca accaattttc accaaagttt tatgtggcag ggccagctcc 60 

ggcccgttaa accacagaat tccatgaaag ggaatttcta atg age aag aac tct 115 

Met Ser Lys Asn Ser 



aag gcg tac cgc gag gec get gag aag ate gac get ggt cgc ate tac 
Lys Ala Tyr Arg Glu Ala Ala Glu Lys He Asp Ala Gly Arg He Tyr 
10 15 20 

tec cca etc gag get gca aac ctg gtc aag gag acc tec tec aag aac 
Ser Pro Leu Glu Ala Ala Asn Leu Val Lys Glu Thr Ser Ser Lys Asn 
25 30 35 

tac gac get tec ate gac gta get ate cgc ctg ggc gtt gac cca cgt 
Tyr Asp Ala Ser He Asp Val Ala He Arg Leu Gly Val Asp Pro Arg 
40 45 50 

aag get gat cag ctt gtt cgt ggc acc gtc tec ctg cct aac ggc acc 
Lys Ala Asp Gin Leu Val Arg Gly Thr Val Ser Leu Pro Asn Gly Thr 
55 60 65 

ggt aag acc gtt cgc gtt get gtg ttc gca cag ggc gag aag get act 
Gly Lys Thr Val Arg Val Ala Val Phe Ala Gin Gly Glu Lys Ala Thr 
70 75 80 85 

gag get gag get get ggc get gac ttc gtt ggc acc gac gag etc gtt 
Glu Ala Glu Ala Ala Gly Ala Asp Phe Val Gly Thr Asp Glu Leu Val 



163 



90 



gag aag ate cag ggt ggc tgg acc gac ttc gac gtt get att gca acc 
Glu Lys He Gin Gly Gly Trp Thr Asp Phe Asp Val Ala He Ala Thr 
105 HO H5 

cct gat cag atg get aag ate ggc cgt ate get cgt gtc ttg ggc cca 
Pro Asp Gin Met Ala Lys He Gly Arg He Ala Arg Val Leu Gly Pro 
120 125 130 

cgt ggt ctg atg cct aac cct aag acc ggc acc gtc acc aac gat gtc 
Arg Gly Leu Met Pro Asn Pro Lys Thr Gly Thr Val Thr Asn Asp Val 
135 140 145 

get aag get ate gaa gag gtc aag ggc ggc aag att tec ttc cgc gtt 
Ala Lys Ala He Glu Glu Val Lys Gly Gly Lys He Ser Phe Arg Val 
150 155 160 165 

gac aag get tec aac ctg cac get gca att ggt aag get tec ttc gat 
Asp Lys Ala Ser Asn Leu His Ala Ala He Gly Lys Ala Ser Phe Asp 
170 175 180 



403 



451 



499 



643 
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gcg aag aag ctg get gag aac tac ggc get etc etc gac gag ate ate 
Ala Lys Lys Leu Ala Glu Asn Tyr Gly Ala Leu Leu Asp Glu He He 
185 190 195 

cgt ate aag cct tct tec get aag ggc ate tac gtc aag cgc gtg acc 
Arg He Lys Pro Ser Ser Ala Lys Gly He Tyr Val Lys Arg Val Thr 
200 205 210 

ctg tct tec acc acc ggt cct ggt gtt gag gtt gac act cac gtc acc 
Leu Ser Ser Thr Thr Gly Pro Gly Val Glu Val Asp Thr His Val Thr 
215 220 225 

aag aac tac gca gaa gag gca taagccttcc cacgcgtaac tct 
Lys Asn Tyr Ala Glu Glu Ala 
230 235 



<210> 286 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Met Ser Lys Asn Ser Lys Ala Tyr Arg Glu Ala Ala Glu Lys He Asp 
15 10 15 

Ala Gly Arg He Tyr Ser Pro Leu Glu Ala Ala Asn Leu Val Lys Glu 
20 25 30 

Thr Ser Ser Lys Asn Tyr Asp Ala Ser He Asp Val Ala He Arg Leu 
35 40 45 

Gly Val Asp Pro Arg Lys Ala Asp Gin Leu Val Arg Gly Thr Val Ser 
50 55 60 

Leu Pro Asn Gly Thr Gly Lys Thr Val Arg Val Ala Val Phe Ala Gin 
65 70 75 80 

Gly Glu Lys Ala Thr Glu Ala Glu Ala Ala Gly Ala Asp Phe Val Gly 
85 90 95 

Thr Asp Glu Leu Val Glu Lys He Gin Gly Gly Trp Thr Asp Phe Asp 
100 105 HO 

Val Ala He Ala Thr Pro Asp Gin Met Ala Lys He Gly Arg He Ala 
115 120 125 

Arg Val Leu Gly Pro Arg Gly Leu Met Pro Asn Pro Lys Thr Gly Thr 
130 135 140 

Val Thr Asn Asp Val Ala Lys Ala He Glu Glu Val Lys Gly Gly Lys 
145 150 155 160 

He Ser Phe Arg Val Asp Lys Ala Ser Asn Leu His Ala Ala He Gly 
165 170 175 

Lys Ala Ser Phe Asp Ala Lys Lys Leu Ala Glu Asn Tyr Gly Ala Leu 
180 185 190 

Leu Asp Glu He He Arg He Lys Pro Ser Ser Ala Lys Gly He Tyr 
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Val Lys Arg Val Thr Leu Ser Ser Thr Thr Gly Pro Gly Val Glu Val 
210 215 220 

Asp Thr His Val Thr Lys Asn Tyr Ala Glu Glu Ala 
225 230 235 



<210> 287 
<211> 674 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (651) 
<223> FRXA01343 

<400> 287 ^ , Q 

ate tac tec cca etc gag get gca aac ctg gtc aag gag ace tec tec 4a 
He Tyr Ser Pro Leu Glu Ala Ala Asn Leu Val Lys Glu Thr Ser Ser 
15 10 15 

aag aac tac gac get tec ate gac gta get ate cgc ctg ggc gtt gac 96 
Lys Asn Tyr Asp Ala Ser He Asp Val Ala He Arg Leu Gly Val Asp 
20 25 30 

cca cgt aag get gat cag ctt gtt cgt ggc acc gtc tec ctg cct aac 144 
Pro Arg Lys Ala Asp Gin Leu Val Arg Gly Thr Val Ser Leu Pro Asn 



ggc acc ggt aag acc gtt cgc gtt get gtg ttc gca cag ggc gag aag 
Gly Thr Gly Lys Thr Val Arg Val Ala Val Phe Ala Gin Gly Glu Lys 



192 



get act gag get gag get get ggc get gac ttc gtt ggc acc gac gag 2 40 
Ala Thr Glu Ala Glu Ala Ala Gly Ala Asp Phe Val Gly Thr Asp Glu 
65 70 75 80 

etc gtt gag aag ate cag ggt ggc tgg acc gac ttc gac gtt get att 288 
Leu Val Glu Lys He Gin Gly Gly Trp Thr Asp Phe Asp Val Ala He 
85 90 95 

gca acc cct gat cag atg get aag ate ggc cgt ate get cgt gtc ttg 33 6 
Ala Thr Pro Asp Gin Met Ala Lys He Gly Arg He Ala Arg Val Leu 
100 105 HO 

ggc cca cgt ggt ctg atg cct aac cct aag acc ggc acc gtc acc aac 384 
Gly Pro Arg Gly Leu Met Pro Asn Pro Lys Thr Gly Thr Val Thr Asn 
115 120 125 

gat gtc get aag get ate gaa gag gtc aag ggc ggc aag att tec ttc 432 
Asp Val Ala Lys Ala He Glu Glu Val Lys Gly Gly Lys He Ser Phe 
130 135 140 

cgc gtt gac aag get tec aac ctg cac get gca att ggt aag get tec 480 
Arg Val Asp Lys Ala Ser Asn Leu His Ala Ala He Gly Lys Ala Ser 
145 150 155 160 

ttc gat gcg aag aag ctg get gag aac tac ggc get etc etc gac gag 528 
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Phe Asp Ala Lys Lys Leu Ala Glu Asn Tyr Gly Ala Leu Leu Asp Glu 
165 170 175 

ate ate cgt ate aag cct tct tec get aag ggc ate tac gtc aag cgc 576 
lie He Arg He Lys Pro Ser Ser Ala Lys Gly He Tyr Val Lys Arg 
180 185 190 

gtg acc ctg tct tec ace ace ggt cct ggt gtt gag gtt gac act cac 624 
Val Thr Leu Ser Ser Thr Thr Gly Pro Gly Val Glu Val Asp Thr His 
195 200 205 

gtc acc aag aac tac gca gaa gag gca taagccttcc cacgcgtaac 671 
Val Thr Lys Asn Tyr Ala Glu Glu Ala 
210 215 

674 



<210> 288 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

He Tyr Ser Pro Leu Glu Ala Ala Asn Leu Val Lys Glu Thr Ser Ser 
15 10 15 

Lys Asn Tyr Asp Ala Ser He Asp Val Ala He Arg Leu Gly Val Asp 
20 25 30 

Pro Arg Lys Ala Asp Gin Leu Val Arg Gly Thr Val Ser Leu Pro Asn 
35 40 45 

Gly Thr Gly Lys Thr Val Arg Val Ala Val Phe Ala Gin Gly Glu Lys 
50 55 60 

Ala Thr Glu Ala Glu Ala Ala Gly Ala Asp Phe Val Gly Thr Asp Glu 
65 70 75 80 

Leu Val Glu Lys He Gin Gly Gly Trp Thr Asp Phe Asp Val Ala He 
85 90 95 

Ala Thr Pro Asp Gin Met Ala Lys He Gly Arg He Ala Arg Val Leu 
100 105 HO 

Gly Pro Arg Gly Leu Met Pro Asn Pro Lys Thr Gly Thr Val Thr Asn 
115 120 125 

Asp Val Ala Lys Ala He Glu Glu Val Lys Gly Gly Lys He Ser Phe 
130 135 140 

Arg Val Asp Lys Ala Ser Asn Leu His Ala Ala He Gly Lys Ala Ser 
145 150 155 160 

Phe Asp Ala Lys Lys Leu Ala Glu Asn Tyr Gly Ala Leu Leu Asp Glu 
165 170 175 

He He Arg He Lys Pro Ser Ser Ala Lys Gly He Tyr Val Lys Arg 
180 185 190 

Val Thr Leu Ser Ser Thr Thr Gly Pro Gly Val Glu Val Asp Thr His 
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Val Thr Lys Asn Tyr Ala Glu Glu Ala 
210 215 



<210> 289 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101} . . (661) 

<223> RXA01951 

<400> 289 t _ , n 

cgctaccgcg tcatcgactt ccgtcgtaac gacaaggatg gcgtattggc aaaggtcgct 60 

cacatcgagt acgacccaaa ccgtaccgct aacattgcac ttg ctt cac tac ttc 115 

Leu Leu His Tyr Phe 



gat ggc gag aag cgt tac ate etc gca ccg aag ggc ctg acc cag ggc 
Asp Gly Glu Lys Arg Tyr lie Leu Ala Pro Lys Gly Leu Thr Gin Gly 
10 15 20 

acc gtt ate gag tec ggc get gca gee gac ate aag gtt ggt aac aac 
Thr Val He Glu Ser Gly Ala Ala Ala Asp He Lys Val Gly Asn Asn 
25 30 35 

ctg cca ctg cgt aac ate ccg act ggt acc acc ate cac aac gtg gag 
Leu Pro Leu Arg Asn He Pro Thr Gly Thr Thr He His Asn Val Glu 
40 45 50 

ttg aag cca ggc gca ggt gca aag ctg gca cgt tec get gga get tec 
Leu Lys Pro Gly Ala Gly Ala Lys Leu Ala Arg Ser Ala Gly Ala Ser 
55 60 65 

ate cag ctt ctt ggt aag gaa ggc tec tac gca gtt ctg cgt atg cca 
He Gin Leu Leu Gly Lys Glu Gly Ser Tyr Ala Val Leu Arg Met Pro 
70 75 80 85 

tec tec gag ate cga cgc gta aac ate cgc tgc cgc gcg act gtt ggt 
Ser Ser Glu He Arg Arg Val Asn He Arg Cys Arg Ala Thr Val Gly 
90 95 100 

gag gtc ggc aac gee gag cag ate aac att cgt tgg ggt aaa get ggt 
Glu Val Gly Asn Ala Glu Gin He Asn He Arg Trp Gly Lys Ala Gly 
105 110 ll 5 

cgt atg cgt tgg aag ggc tgg cgc cca acc gtc cgt ggt gtc gtt atg 
Arg Met Arg Trp Lys Gly Trp Arg Pro Thr Val Arg Gly Val Val Met 
120 125 130 

aac ccg gtc gac cac cca cac ggt ggt ggt gaa ggt aag act tct ggt 
Asn Pro Val Asp His Pro His Gly Gly Gly Glu Gly Lys Thr Ser Gly 
135 140 145 

ggt cgc cac cca gtc tec cca tgg gga cag aag gaa ggc cgc acc cgc 
Gly Arg His Pro Val Ser Pro Trp Gly Gin Lys Glu Gly Arg Thr Arg 
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aag cct aag cgt tac age gat gac atg ate gtt cgt cgc cgt cgt get 643 
Lys Pro Lys Arg Tyr Ser Asp Asp Met He Val Arg Arg Arg Arg Ala 
170 175 1SU 

aac aag aac aag aag cgt taagaggagg taacggtgaa tgt 684 
Asn Lys Asn Lys Lys Arg 



<210> 290 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 

Leu°Lu 9 His Tyr Phe Asp Gly Glu Lys Arg Tyr He Leu Ala Pro Lys 



Gly Leu Thr Gin 



Gly Thr Val He Glu Ser Gly Ala Ala Ala Asp He 



Lys Val Gly Asn Asn Leu Pro Leu Arg Asn He Pro Thr Gly Thr Thr 
35 40 45 

He His Asn Val Glu Leu Lys Pro Gly Ala Gly Ala Lys Leu Ala Arg 
50 55 60 

Ser Ala Gly Ala Ser He Gin Leu Leu Gly Lys Glu Gly Ser Tyr Ala 
65 70 75 80 

Val Leu Arg Met Pro Ser Ser Glu He Arg Arg Val Asn He Arg Cys 
85 90 95 

Arg Ala Thr Val Gly Glu Val Gly Asn Ala Glu Gin He Asn He Arg 
100 105 HO 

Trp Gly Lys Ala Gly Arg Met Arg Trp Lys Gly Trp Arg Pro Thr Val 
115 120 125 

Ara Gly Val Val Met Asn Pro Val Asp His Pro His Gly Gly Gly Glu 
130 135 140 

Gly Lys Thr Ser Gly Gly Arg His Pro Val Ser Pro Trp Gly Gin Lys 
145 150 155 J- bu 

Glu Gly Arg Thr Arg Lys Pro Lys Arg Tyr Ser Asp Asp Met He Val 
165 170 175 

Arg Arg Arg Arg Ala Asn Lys Asn Lys Lys Arg 
180 185 



<210> 291 
<211> 507 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (484) 
<223> FRXAO1950 



ggctacwag cgcgcttatg tgactcttcg cgaaggcagc gactccatcg acatcttcag 60 
cggctccgtc gcttaagacg tcgatagaaa aggacacatt atg get att cgt aag 115 



tac aag ccg aca acc ccg ggt cgc cgc gca age tec gtt tec atg ttc 
Tyr Lys Pro Thr Thr Pro Gly Arg Arg Ala Ser Ser Val Ser Met Phe 
10 15 20 

acg gag ate ace cgt teg ace cet gag aag tea ctt etc cgc cca ctg 
Thr Glu He Thr Arg Ser Thr Pro Glu Lys Ser Leu Leu Arg Pro Leu 
25 30 35 

age aag acc ggc gga cgt aac tct cac ggc cac ate acc ace cgt cac 
Ser Lys Thr Gly Gly Arg Asn Ser His Gly His He Thr Thr Arg His 
40 45 50 

cgc ggt ggt gga cac aag cgc cgc tac cgc gtc ate gac ttc cgt cgt 
Arg Gly Gly Gly His Lys Arg Arg Tyr Arg Val He Asp Phe Arg Arg 
55 60 65 

aac gac aag gat ggc gta ttg gca aag gte get eac ate gag tac gac 
Asn Asp Lys Asp Gly Val Leu Ala Lys Val Ala His He Glu Tyr Asp 
70 75 80 85 

cca aac cgt acc get aac att gca ctt get tea eta ctt cga tgg cga 
Pro Asn Arg Thr Ala Asn lie Ala Leu Ala Ser Leu Leu Arg Try Arg 
90 95 100 

gaa geg tta cat cet cgc aec gaa ggg cct gac cca ggg cac cgt tat 
Glu Ala Leu His Pro Arg Thr Glu Gly Pro Asp Pro Gly His Arg Tyr 
105 H° 115 

cga gte egg cgc tgc age cga cat caa ggt tgg taaeaacctg ccactgcgta 
Arg Val Arg Arg Cys Ser Arg His Gin Gly Trp 
120 125 



<210> 292 
<211> 128 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 292 

Met Ala He Arg Lys Tyr Lys Pro 
1 5 

Ser Val Ser Met Phe Thr Glu He 
20 

Leu Leu Arg Pro Leu Ser Lys Thr 
35 40 

He Thr Thr Arg His Arg Gly Gly 



Thr Thr Pro Gly Arg Arg Ala Ser 
10 15 

Thr Arg Ser Thr Pro Glu Lys Ser 
25 30 

Gly Gly Arg Asn Ser His Gly His 
45 

Gly His Lys Arg Arg Tyr Arg Val 
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50 55 

lie Asp Phe Arg Arg Asn Asp Lys 
65 70 

His He Glu Tyr Asp Pro Asn Arg 
85 

Leu Leu Arg Trp Arg Glu Ala Leu 
100 

Pro Gly His Arg Tyr Arg Val Arg 
115 120 



60 

Asp Gly Val Leu Ala Lys Val Ala 
75 80 

Thr Ala Asn He Ala Leu Ala Ser 
90 95 

His Pro Arg Thr Glu Gly Pro Asp 
105 HO 

Arg Cys Ser Arg His Gin Gly Trp 
125 



<210> 293 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamic™ 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXA01286 

<400> 293 

cgccgaagac tgttgatgcc cttatgcgca tcgaccttcc ggccagcgtc gacgtgaaca 6 0 

ttcaqtgatc gacggaattt ttggcagcgg agaataaata atg agt gaa aac gag 115 

Met Ser Glu Asn Glu 



ate aag ggc att ctg ggc acc aag etc ggc atg act cag ate ttc gac 
He Lys Gly He Leu Gly Thr Lys Leu Gly Met Thr Gin He Phe Asp 
10 15 20 

gag gag aac cgc gtt att ccg gtt acc gtc gtt gaa gcg ggt cca tgc 
Glu Glu Asn Arg Val He Pro Val Thr Val Val Glu Ala Gly Pro Cys 
25 30 35 

gta gtt tec cag att cgc acc gtt gag acc gat ggc tac aac gec ate 
Val Val Ser Gin He Arg Thr Val Glu Thr Asp Gly Tyr Asn Ala He 
40 45 50 

cag ate gec tac ggc gaa ate gac cca cgc aag gtg aac cag cca ttg 
Gin He Ala Tyr Gly Glu He Asp Pro Arg Lys Val Asn Gin Pro Leu 
55 60 65 

act ggt cac ttc aag aaa gca ggc gtt acc ccc cgc cgc cac gtc acc 
Thr Gly His Phe Lys Lys Ala Gly Val Thr Pro Arg Arg His Val Thr 
70 75 80 85 

gag att cgt atg gac gat gtc tec ggt tac gag gtt gga cag gac gtt 
Glu He Arg Met Asp Asp Val Ser Gly Tyr Glu Val Gly Gin Asp Val 
90 95 100 

acc gtt gaa ate ttc aac gac ate aag ttc gtt gac gtc acc ggt acc 
Thr Val Glu He Phe Asn Asp He Lys Phe Val Asp Val Thr Gly Thr 
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acc aag ggt aag ggc tac gcc ggc get atg aag cgc cat ggc ttc get 
Thr Lys Gly Lys Gly Tyr Ala Gly Ala Met Lys Arg His Gly Phe Ala 
120 125 130 

ggc cag ggt gcc ggc cac ggt aac cag get gca cac cgc cgc gta ggt 
Gly Gin Gly Ala Gly His Gly Asn Gin Ala Ala His Arg Arg Val Gly 
135 140 145 

ggc att ggt gca get get ace cca ggt cgc ate ttc aag ggc aag cgt 
Gly lie Gly Ala Ala Ala Thr Pro Gly Arg He Phe Lys Gly Lys Arg 
150 155 160 "5 

atg get ggc cgc atg ggt aat gac cgc gtc acc acc cag aac etc aag 
Me? Ala Gly Arg Met Gly Asn Asp Arg Val Thr Thr Gin Asn Leu Lys 



175 



gtt cag aag att gac gcc gat gcc aac ate ate ett ate aag ggc gca 
Val Gin Lys He Asp Ala Asp Ala Asn He He Leu He Lys Gly Ala 
185 190 195 

ate cct ggt aac cgt ggt ggc ate gtt acc gtt aag ace gca gtg aag 
He Pro Gly Asn Arg Gly Gly He Val Thr Val Lys Thr Ala Val Lys 
205 210 



200 



ggc ggt gca cac gca tgacgaatct gaagctgtat gtt 
Gly Gly Ala His Ala 
215 



<210> 294 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 



Met°Ser 9 Glu Asn Glu He Lys Gly He Leu Gly Thr Lys Leu Gly Met 
5 10 15 



Thr Gin He Phe Asp Glu Glu Asn Arg 



Val He Pro Val Thr Val Val 



Glu Ala Gly Pro Cys Val Val Ser Gin He Arg Thr Val Glu Thr Asp 
35 40 45 

Gly Tyr Asn Ala He Gin lie Ala Tyr Gly Glu lie Asp Pro Arg Lys 
50 55 60 

Val Asn Gin Pro Leu Thr Gly His Phe Lys Lys Ala Gly Val Thr Pro 
65 70 75 80 

Arg Arg His Val Thr Glu He Arg Met Asp Asp Val Ser Gly Tyr Glu 
85 90 95 

Val Gly Gin Asp Val Thr Val Glu He Phe Asn Asp He Lys Phe Val 
100 105 H° 

Asp Val Thr Gly Thr Thr Lys Gly Lys Gly Tyr Ala Gly Ala Met Lys 
115 120 125 
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Arg His Gly Phe Ala Gly Gin Gly Ala Gly His Gly Asn Gin Ala Ala 

130 135 I 40 

His Arg Arg Val Gly Gly He Gly Ala Ala Ala Thr Pro Gly Arg lie 

145 150 155 Xbu 

Phe Lys Gly Lys Arg Met Ala Gly Arg Met Gly Asn Asp Arg Val Thr 

165 170 

Thr Gin Asn Leu Lys Val Gin Lys He Asp Ala Asp Ala Asn lie lie 



Leu He Lys Gly Ala He Pro Gly Asn Arg Gly Gly He Val Thr Val 
195 200 205 

Lys Thr Ala Val Lys Gly Gly Ala His Ala 
210 215 



<210> 295 
<211> 626 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (603) 
<223> RXA01948 

tct°gta 9 gaa etc cct gca gag att ttt gac cgt gag gtc tec gtc gca 
Ser Val Glu Leu Pro Ala Glu He Phe Asp Arg Glu Val Ser Val Ala 
15 10 15 

ctg ctg cac cag gtt gtc aac gca cag ctt gca gca get cga cag ggc 
Leu Leu His Gin Val Val Asn Ala Gin Leu Ala Ala Ala Arg Gin Gly 
20 25 30 

acc cac tee aec aag acc cgt ggc gaa gta cgt ggc ggt ggc cgt aag 
Thr His Ser Thr Lys Thr Arg Gly Glu Val Arg Gly Gly Gly Arg Lys 
35 40 45 

cca ttc cgt cag aag gga acc ggt cgc get cgt cag ggc teg ate cgc 
Pro Phe Arg Gin Lys Gly Thr Gly Arg Ala Arg Gin Gly Ser lie Arg 
50 55 60 

gca cct cac ttc acc ggt ggt ggc ate tec cac ggc cct aag cca cgc 
Ala Pro His Phe Thr Gly Gly Gly He Ser His Gly Pro Lys Pro Arg 
65 70 75 80 

gac tac tct cag cgc acc cct aag aag atg ate aag get gca ctt tac 
Asp Tyr Ser Gin Arg Thr Pro Lys Lys Met He Lys Ala Ala Leu Tyr 
85 90 95 



:gt gca ctg tct gat cgt gca cgc aat gca cgt ate cac gtc gtc tec 
ily Ala Leu Ser Asp Arg Ala Arg Asn Ala Arg He His Val Val Ser 
100 105 HO 



336 



384 
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ate gag cgt ctg acc gag cgt aag tec gtg ctg etc gta gtg age cgt 
He Glu Arg Leu Thr Glu Arg Lys Ser Val Leu Leu Val Val Ser Arg 
130 135 140 

gag gat ate aac gee cag aag agt get aac aac ctg cct ggc gtc cac 
Glu Asp He Asn Ala Gin Lys Ser Ala Asn Asn Leu Pro Gly Val His 
145 150 155 ^ u 

ate ctg gec get gat cag ctg aac acc tac gac gtt etc aag tct gac 
He Leu Ala Ala Asp Gin Leu Asn Thr Tyr Asp Val Leu Lys Ser Asp 
165 170 I 75 

gac gtt gtg ttc tec gtt gag get etc cac acc ttc ate aae cgc get 
Lp Val Val Phe Ser Val Glu Ala Leu His Thr Phe He Asn Arg Ala 
180 185 19° 

tec ggt gcg gca cag gag gag cag aac taatggctac tatcgccaac 
Ser Gly Ala Ala Gin Glu Glu Gin Asn 
195 200 



<210> 296 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 296 ., „ 1 _ 

Ser Val Glu Leu Pro Ala Glu He Phe Asp Arg Glu Val Ser Val Ala 
IB 10 I 5 

Leu Leu His Gin Val Val Asn Ala Gin Leu Ala Ala Ala Arg Gin Gly 
20 25 30 

Thr His Ser Thr Lys Thr Arg Gly Glu Val Arg Gly Gly Gly Arg Lys 
35 40 45 

Pro Phe Arg Gin Lys Gly Thr Gly Arg Ala Arg Gin Gly Ser He Arg 
50 55 60 

Ala Pro His Phe Thr Gly Gly Gly He Ser His Gly Pro Lys Pro Arg 
65 70 75 80 

Asp Tyr Ser Gin Arg Thr Pro Lys Lys Met He Lys Ala Ala Leu Tyr 
85 90 95 

Gly Ala Leu Ser Asp Arg Ala Arg Asn Ala Arg He His Val Val Ser 
100 105 HO 

Glu Leu Val Pro Gly Gin Thr Pro Ser Thr Lys Ser Ala Lys Ala Phe 
115 120 125 

He Glu Arg Leu Thr Glu Arg Lys Ser Val Leu Leu Val Val Ser Arg 
130 135 _ 140 

Glu Asp He Asn Ala Gin Lys Ser Ala Asn Asn Leu Pro Gly Val His 
145 150 155 16° 

He Leu Ala Ala Asp Gin Leu Asn Thr Tyr Asp Val Leu Lys Ser Asp 
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165 170 175 

Asp Val Val Phe Ser Val Glu Ala Leu His Thr Phe lie Asn Arg Ala 
-,on iac; 190 



180 



Ser Gly Ala Ala Gin Glu Glu Gin Asn 
195 200 



<210> 297 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamic™ 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXN00706 

<400> 297 

tggtcatcga ctccgacgga aacccaactc gcgttggcta ccgtttcgat gaaaacggca 60 

agaaggtccg cgtttctcgt cgcaatggga aggatatcta atg act gag aat tac 115 

Met Thr Glu Asn Tyr 



ate cct cgt ctg aag acc cgt tac cag gac gaa ate cgc acc aag ctt 
He Pro Arg Leu Lys Thr Arg Tyr Gin Asp Glu He Arg Thr Lys Leu 
10 15 20 

cag ggc gag ttc gag ttc gaa aac gtc atg cag ate cca ggc gtc acc 
Gin Gly Glu Phe Glu Phe Glu Asn Val Met Gin He Pro Gly Val Thr 
25 30 35 

aag att gtc gtc aac atg ggt gtc ggc gac gca get cgt gac tec aag 
Lys He Val Val Asn Met Gly Val Gly Asp Ala Ala Arg Asp Ser Lys 
40 45 50 

etc ate aac ggc get ate gag gac etc acc gca ate acc ggt cag aag 
Leu He Asn Gly Ala He Glu Asp Leu Thr Ala He Thr Gly Gin Lys 
55 60 65 

cca cag ctt cgc cgt gcg aag aag tec ate get aac ttc aag etc cgt 
Pro Gin Leu Arg Arg Ala Lys Lys Ser He Ala Asn Phe Lys Leu Arg 
70 75 80 85 

gaa ggc atg cca ate ggc gca aag gtt acc ctg cgc ggc gac cgc atg 
Glu Gly Met Pro He Gly Ala Lys Val Thr Leu Arg Gly Asp Arg Met 
90 95 100 

tgg gag ttc ctg gac cgt ctg ctg acc gtg gca ctg cca cgt ate cgc 
Trp Glu Phe Leu Asp Arg Leu Leu Thr Val Ala Leu Pro Arg He Arg 
105 HO II 5 

gac ttc cgt gga ctt tec gac cag cag ttc gac ggc cac ggt aac tac 
Asp Phe Arg Gly Leu Ser Asp Gin Gin Phe Asp Gly His Gly Asn Tyr 
120 125 130 

acc ttc ggc etc acc gag cag acc atg ttc tac gaa ate gac gtc gac 
Thr Phe Gly Leu Thr Glu Gin Thr Met Phe Tyr Glu He Asp Val Asp 
135 140 145 



163 



211 



307 



355 



451 



499 
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aag ate gac cgt cct cgt ggt atg gac ate acc gtt gtt acc acc get 
Lys He Asp Arg Pro Arg Gly Met Asp He Thr Val Val Thr Thr Ala 
150 155 160 165 

gta acc gac gat gaa ggt cgc tec ctg etc cgc gag etc ggc ttc cca 
Val Thr Asp Asp Glu Gly Arg Ser Leu Leu Arg Glu Leu Gly Phe Pro 
170 17S 180 



ttc aag ggt gaa gac ggc aac cgc cag cag taaactgeat agttaaaagc 
Phe Lys Gly Glu Asp Gly Asn Arg Gin Gin 
185 190 



<210> 298 
<211> 191 
<212> PRT 

<213> Corynebacterium glut; 

<400> 298 _, , 

Met Thr Glu Asn Tyr He Pro Arg Leu Lys Thr Arg Tyr Gin Asp Glu 
15 10 I 5 

He Arg Thr Lys Leu Gin Gly Glu Phe Glu Phe Glu Asn Val Met Gin 
20 25 30 

He Pro Gly Val Thr Lys He Val Val Asn Met Gly Val Gly Asp Ala 
35 40 45 

Ala Arg Asp Ser Lys Leu He Asn Gly Ala He Glu Asp Leu Thr Ala 
sn 55 60 



He Thr Gly Gin Lys Pro 



Gin Leu Arg Arg Ala Lys Lys Ser He Ala 



Asn Phe Lys Leu Arg Glu Gly Met Pro He Gly Ala Lys Val Thr Leu 
85 90 95 

Arg Gly Asp Arg Met Trp Glu Phe Leu Asp Arg Leu Leu Thr Val Ala 
100 105 HO 

Leu Pro Arg He Arg Asp Phe Arg Gly Leu Ser Asp Gin Gin Phe Asp 
115 120 125 

Glv His Gly Asn Tyr Thr Phe Gly Leu Thr Glu Gin Thr Met Phe Tyr 
130 135 140 

Glu He Asp Val Asp Lys He Asp Arg Pro Arg Gly Met Asp He Thr 
145 150 155 160 

Val Val Thr Thr Ala Val Thr Asp Asp Glu Gly Arg Ser Leu Leu Arg 
165 170 175 

Glu Leu Gly Phe Pro Phe Lys Gly Glu Asp Gly Asn Arg Gin Gin 
180 185 190 



<210> 299 
<211> 256 
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<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (256) 

<223> FRXA00711 



tggtcaJcga ctccgacgga aacccaactc gcgttggcta ccgtttcgat gaaaacggca 60 
agaaggtccg cgtttctcgt cgcaatggga aggatatcta atg act gag aat tac 115 

1 5 

ate cct cgt ctg aag acc cgt tac cag gac gaa ate cgc acc aag ctt 163 
Al Ho Arg Leu Lys Thr Arg Tyr Gin Asp Glu He Arg Thr Lys Leu 
10 15 /u 

cacr ggc gag ttc gag ttc gaa aac gtc atg cag ate cca ggc gtc acc 211 
Gin Gly Glu Phe Glu Phe Glu Asn Val Met Gin He Pro Gly Val Thr 
25 30 35 

aag att gtc gtc aac atg ggt gtc ggc gac gca get cgt gac tec 2 5( 

Lys lie Val Val Asn Met Gly Val Gly Asp Ala Ala Arg Asp Ser 



<210> 300 
<211> 52 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 300 

Met Thr Glu Asn Tyr He Pro Arg 
1 5 

He Arg Thr Lys Leu Gin Gly Glu 
20 

lie Pro Gly Val Thr Lys He Val 
35 40 



Leu Lys Thr Arg Tyr Gin Asp Glu 
10 15 

Phe Glu Phe Glu Asn Val Met Gin 
25 30 

Val Asn Met Gly Val Gly Asp Ala 
45 



Ala Arg Asp Ser 
50 



<210> 301 
<211> 290 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (267) 
<223> FRXA00706 



<400> 301 

gag ttc ctg gac cgt ctg ctg acc 
Glu Phe Leu Asp Arg Leu Leu Thr 
1 5 



gtg gca ctg cca cgt ate cgc gac 
Val Ala Leu Pro Arg He Arg Asp 
10 15 
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ttc cgt gga ctt tec gac cag cag ttc gac ggc cac ggt aac tac acc 
Phe Arg Gly Leu Ser Asp Gin Gin Phe Asp Gly His Gly Asn Tyr Thr 
20 25 30 

ttc ggc etc acc gag cag acc atg ttc tac gaa ate gac gtc gac aag 
Phe Gly Leu Thr Glu Gin Thr Met Phe Tyr Glu He Asp Val Asp Lys 
35 40 45 

ate gac cgt cct cgt ggt atg gac ate acc gtt gtt acc acc get gta 
lie Asp Arg Pro Arg Gly Met Asp He Thr Val Val Thr Thr Ala Val 
50 55 60 

acc gac gat gaa ggt cgc tec ctg etc cgc gag etc ggc ttc cca ttc 
Thr Asp Asp Glu Gly Arg Ser Leu Leu Arg Glu Leu Gly Phe Pro Phe 
65 70 75 80 

aag ggt gaa gac ggc aac cgc cag cag taaactgeat agttaaaagc 
Lys Gly Glu Asp Gly Asn Arg Gin Gin 



<210> 302 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 302 

Glu Phe Leu Asp Arg Leu Leu Thr 
1 5 

Phe Arg Gly Leu Ser Asp Gin Gin 
20 

Phe Gly Leu Thr Glu Gin Thr Met 

35 40 

He Asp Arg Pro Arg Gly Met Asp 
50 55 

Thr Asp Asp Glu Gly Arg Ser Leu 
65 70 

Lys Gly Glu Asp Gly Asn Arg Gin 
85 



Val Ala Leu Pro Arg He Arg Asp 
10 15 

Phe Asp Gly His Gly Asn Tyr Thr 
25 30 

Phe Tyr Glu He Asp Val Asp Lys 
45 

He Thr Val Val Thr Thr Ala Val 
60 

Leu Arg Glu Leu Gly Phe Pro Phe 
75 80 



Gin 



<210> 303 
<211> 657 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> RXA00695 

<400> 303 

tccacgtcac agggcctcct gaccgaccgt caggctaccg agaagggegt aggeggagaa 6i 
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gtcctcgcct acgtctggta atagggagga ttgactaaat atg tea cgt ate gga 

Met Ser Arg He Gly 



aaa gaa ccg ate acc ate cca tec ggt gtc gaa acc aag att gac gga 
Lys Glu Pro He Thr He Pro Ser Gly Val Glu Thr Lys He Asp Gly 
10 15 20 

cag etc gtt gag gtt aag ggt cct aag ggc acc ctg aac gtt aac gtt 
Gin Leu Val Glu Val Lys Gly Pro Lys Gly Thr Leu Asn Val Asn Val 
25 30 35 

cca gag cca ate tec gtt gca gtg gaa gac ggc aag att gtc gtc acc 
Pro Glu Pro He Ser Val Ala Val Glu Asp Gly Lys He Val Val Thr 
40 45 50 

cgc ccg gat gat cac cgc act aac cgt tec etc cac ggt etc tec cgc 
Arg Pro Asp Asp His Arg Thr Asn Arg Ser Leu His Gly Leu Ser Arg 
55 60 65 

tec ctg gtt aac aac ctg gtt gtc ggc gtc acc gag ggc tac acc ate 
Ser Leu Val Asn Asn Leu Val Val Gly Val Thr Glu Gly Tyr Thr He 
70 75 80 85 

aag atg gaa ate ttc ggt gtc ggt tac cgt gtc gcg ctg aag ggc aag 
Lys Met Glu He Phe Gly Val Gly Tyr Arg Val Ala Leu Lys Gly Lys 
90 95 100 

gac ctt gag ttc tec etc ggc tac tea cac cca gtt ctg att gaa get 
Asp Leu Glu Phe Ser Leu Gly Tyr Ser His Pro Val Leu He Glu Ala 
105 HO 115 

tct gaa ggc ate act ttc gca gtt gat ggc aac acc aag ctt tea gtt 
Ser Glu Gly He Thr Phe Ala Val Asp Gly Asn Thr Lys Leu Ser Val 
120 125 130 

tct ggc ate gac aag cag aag gtt gga cag gtc gca gca gtg ate cgc 
Ser Gly He Asp Lys Gin Lys Val Gly Gin Val Ala Ala Val He Arg 
135 140 145 

cgc ctg cgt aag gac gat cct tac aag ggt aag ggc ate cgc tac gag 
Arg Leu Arg Lys Asp Asp Pro Tyr Lys Gly Lys Gly He Arg Tyr Glu 
150 155 160 165 

ggt gag cag ate cgc cgc aag gtc gga aag acg ggt aag taagcaatga 

Gly Glu Gin He Arg Arg Lys Val Gly Lys Thr Gly Lys 
170 175 

gcaacactga aaa 



<210> 304 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Met Ser Arg He Gly Lys Glu Pro He Thr He Pro Ser Gly Val Glu 
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Thr Lys lie Asp 
20 



Leu Asn Val Asn 
35 

Lys lie Val Val 
50 

His Gly Leu Ser 
65 

Glu Gly Tyr Thr 



Ala Leu Lys Gly 

100 

Val Leu He Glu 
115 

Thr Lys Leu Ser 
130 

Ala Ala Val He 
145 

Gly He Arg Tyr 



Gly Lys 



Gly Gin Leu Val 



Val Pro Glu Pro 
40 



Thr Arg Pro Asp 
55 

Arg Ser Leu Val 
70 

He Lys Met Glu 
85 

Lys Asp Leu Glu 



Ala Ser Glu Gly 
120 



Val Ser Gly He 
135 

Arg Arg Leu Arg 
150 

Glu Gly Glu Gin 
165 



Glu Val Lys Gly 
25 

He Ser Val Ala 



Asp His Arg Thr 
60 

Asn Asn Leu Val 
75 

He Phe Gly Val 
90 

Phe Ser Leu Gly 
105 

He Thr Phe Ala 



Asp Lys Gin Lys 
140 



Lys Asp Asp Pro 
155 

He Arg Arg Lys 
170 



Pro Lys Gly Thr 
30 

Val Glu Asp Gly 
45 

Asn Arg Ser Leu 



Val Gly Val Thr 
80 

Gly Tyr Arg Val 
95 

Tyr Ser His Pro 
110 

Val Asp Gly Asn 
125 

Val Gly Gin Val 



Tyr Lys Gly Lys 
160 

Val Gly Lys Thr 
175 



<210> 305 
<211> 549 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (526) 

<223> RXA00543 

<400> 305 

gctccggcgg gttcggcggc gcagacgatg agccaccgtt ctaaagcttt tcttttctaa 60 

aacattcaca aacactcaaa aaccacgaaa ggcagggatc atg aag ctg ate etc 115 

Met Lys Leu He Leu 



acc gec gec gtt gaa aac ctt ggt gtc get ggc gac ate gta gag gtt 
Thr Ala Ala Val Glu Asn Leu Gly Val Ala Gly Asp He Val Glu Val 
10 15 20 

aag aac ggc tac gga cgt aac ctg ctg etc ccc cgt ggc ctg gca ate 
Lys Asn Gly Tyr Gly Arg Asn Leu Leu Leu Pro Arg Gly Leu Ala He 



gta gee acc ccg ggt get gag aag cag ate gag ggc ate aag cgt gee 
Val Ala Thr Pro Gly Ala Glu Lys Gin He Glu Gly He Lys Arg Ala 



259 
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cag gag get cgc gag att cgc gac etc gac cac get cgc gaa gtt aag 
Gin Glu Ala Arg Glu He Arg Asp Leu Asp His Ala Arg Glu Val Lys 
55 60 65 

gta gca ctg gaa gca ctt gaa ggt gtt ace att gca gtc cgc ace tee 
Val Ala Leu Glu Ala Leu Glu Gly Val Thr He Ala Val Arg Thr Ser 
70 75 80 85 

gag age gga aaa ctg ttc ggc tec gtt aag act gac gac ate gtc gac 
Glu Ser Gly Lys Leu Phe Gly Ser Val Lys Thr Asp Asp He Val Asp 
90 95 100 

gca gtc aag gca gee ggc ggc ccg aac ctg gac aag cgt gee att gtt 
Ala Val Lys Ala Ala Gly Gly Pro Asn Leu Asp Lys Arg Ala He Val 
105 HO 115 

etc ccg aag aac ctg gtt aag ace acc ggt aag tac cag gta gaa gca 
Leu Pro Lys Asn Leu Val Lys Thr Thr Gly Lys Tyr Gin Val Glu Ala 
120 125 130 

aag etc acc gac gga att gtt tec gcg tgaagtttga ggtegtcgea 
Lys Leu Thr Asp Gly He Val Ser Ala 
135 140 



<210> 306 
<211> 142 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Lys°Leu He Leu Thr Ala Ala Val Glu Asn Leu Gly Val Ala Gly 
1 5 1° 15 

Aso He Val Glu Val Lys Asn Gly Tyr Gly Arg Asn Leu Leu Leu Pro 
20 25 30 

Ara Gly Leu Ala He Val Ala Thr Pro Gly Ala Glu Lys Gin He Glu 
35 40 45 

Gly He Lys Arg Ala Gin Glu Ala Arg Glu He Arg Asp Leu Asp His 
50 55 60 

Ala Arg Glu Val Lys Val Ala Leu Glu Ala Leu Glu Gly Val Thr He 
65 70 75 80 

Ala Val Arg Thr Ser Glu Ser Gly Lys Leu Phe Gly Ser Val Lys Thr 
85 90 95 

Asp Asp He Val Asp Ala Val Lys Ala Ala Gly Gly Pro Asn Leu Asp 
100 105 HO 

Lys Arg Ala He Val Leu Pro Lys Asn Leu Val Lys Thr Thr Gly Lys 
115 120 125 

Tyr Gin Val Glu Ala Lys Leu Thr Asp Gly He Val Ser Ala 
110 135 140 
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<210> 307 
<211> 636 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXA01335 



<400> 307 ^ ,_ n 

gcgccctgtg ctcttgcacg gggcttttct cattggttta ttgaccgtgt gaaagctccg 60 

cggatcagta gattacacat aagaggaagg aggcgaagta atg gca aac cca aga 115 

Met Ala Asn Pro Arg 



aac gaa gca get ctg gca gag etc aag gca cgt ttc get gag acc gac 
Asn Glu Ala Ala Leu Ala Glu Leu Lys Ala Arg Phe Ala Glu Thr Asp 
10 15 20 

acc gtc gtt etc acc gag tac cgt ggc ctg acc gtg get cag acc acc 
Thr Val Val Leu Thr Glu Tyr Arg Gly Leu Thr Val Ala Gin Thr Thr 
25 30 35 

gaa ctg cgt aag gca ctg ggc ttc gat gtc cag tac tec gtc gee aag 
Glu Leu Arg Lys Ala Leu Gly Phe Asp Val Gin Tyr Ser Val Ala Lys 
40 45 50 

aac acc ctt gtt aag ate gec get aac gaa get ggc gtc gag ggc ctt 
Asn Thr Leu Val Lys He Ala Ala Asn Glu Ala Gly Val Glu Gly Leu 
55 60 65 

gat gat etc ctg acc ggt cca acc get gtt gec ttc ate aag ggc gaa 
Asp Asp Leu Leu Thr Gly Pro Thr Ala Val Ala Phe He Lys Gly Glu 
70 75 80 85 

gca gtt gac acc get aag gtg ctg aag aaa ttc ggc gaa gaa aac aag 
Ala Val Asp Thr Ala Lys Val Leu Lys Lys Phe Gly Glu Glu Asn Lys 
90 95 100 

gca ttc gta gtc aag ggt ggc tac atg gat ggc aac gcg ctg acc get 
Ala Phe Val Val Lys Gly Gly Tyr Met Asp Gly Asn Ala Leu Thr Ala 
105 HO 115 

gaa cag gtc aac gca ate gee gag ctg gac aac cgt gag acc act etc 
Glu Gin Val Asn Ala He Ala Glu Leu Asp Asn Arg Glu Thr Thr Leu 
120 125 130 

gcg aag ctt gee ggc gec atg aag ggc age ttg gca aag gec gca ggc 
Ala Lys Leu Ala Gly Ala Met Lys Gly Ser Leu Ala Lys Ala Ala Gly 
135 140 145 

ctg ttc aac get cct get tec cag gtc gca cgc etc gee gtt gcg etc 
Leu Phe Asn Ala Pro Ala Ser Gin Val Ala Arg Leu Ala Val Ala Leu 
150 155 160 165 

cag gac aag aag gac gca taagtcgeca ccaggcgcac cag 
Gin Asp Lys Lys Asp Ala 



BGI-130CP 



-527- 



<210> 308 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Met Ala Asn Pro Arg Asn Glu Ala Ala Leu Ala Glu Leu Lys Ala Arg 
15 10 15 

Phe Ala Glu Thr Asp Thr Val Val Leu Thr Glu Tyr Arg Gly Leu Thr 
20 25 30 

Val Ala Gin Thr Thr Glu Leu Arg Lys Ala Leu Gly Phe Asp Val Gin 
35 40 45 

Tyr Ser Val Ala Lys Asn Thr Leu Val Lys lie Ala Ala Asn Glu Ala 
50 55 60 

Gly Val Glu Gly Leu Asp Asp Leu Leu Thr Gly Pro Thr Ala Val Ala 
65 70 75 80 

Phe He Lys Gly Glu Ala Val Asp Thr Ala Lys Val Leu Lys Lys Phe 
85 90 95 

Gly Glu Glu Asn Lys Ala Phe Val Val Lys Gly Gly Tyr Met Asp Gly 
100 105 HO 

Asn Ala Leu Thr Ala Glu Gin Val Asn Ala He Ala Glu Leu Asp Asn 
115 120 125 

Arg Glu Thr Thr Leu Ala Lys Leu Ala Gly Ala Met Lys Gly Ser Leu 
130 135 140 

Ala Lys Ala Ala Gly Leu Phe Asn Ala Pro Ala Ser Gin Val Ala Arg 
145 150 155 160 

Leu Ala Val Ala Leu Gin Asp Lys Lys Asp Ala 
165 170 



<210> 309 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> RXN02826 

<400> 309 

agcgatcatc tgaagttgta gcgggaccga gcatccggac ggttactagt ggggtttcat 60 

cgtcccagtt gtggccggta acaaggaagc aggtttaacg atg get cct aag aag 115 

Met Ala Pro Lys Lys 



aag aag aag gtc act ggc etc ate aag etc cag ate cag gca gga cag 
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Lys Lys Lys Val Thr Gly Leu He Lys Leu Gin He 



Gin Ala Gly Gin 



gca aac cct get cct cca gtt ggc cca gca ctt ggt get cac ggc gtc 
Ala Asn Pro Ala Pro Pro Val Gly Pro Ala Leu Gly Ala His Gly Val 
25 30 35 

aac ate atg gaa ttc tgc aag get tac aac get gcg act gaa aac cag 
Asn He Met Glu Phe Cys Lys Ala Tyr Asn Ala Ala Thr Glu Asn Gin 
40 45 50 

cgc ggc aac gtt gtt cct gtt gag ate acc gtt tac gaa gac cgt tea 
Arg Gly Asn Val Val Pro Val Glu He Thr Val Tyr Glu Asp Arg Ser 
55 60 65 

ttc gac ttc aag ctg aag act cct cca get gca aag ctt ctt ctg aag 
Phe Asp Phe Lys Leu Lys Thr Pro Pro Ala Ala Lys Leu Leu Leu Lys 
70 75 80 85 

get get ggc ctg cag aag ggc tec ggc gtt cct cac acc cag aag gtc 
Ala Ala Gly Leu Gin Lys Gly Ser Gly Val Pro His Thr Gin Lys Val 
90 95 100 

ggc aag gtt tec atg get cag gtt cgt gag ate get gag acc aag aag 
Gly Lys Val Ser Met Ala Gin Val Arg Glu He Ala Glu Thr Lys Lys 
105 HO US 

gaa gac ctg aac get cgc gat ate gac get get gcg aag ate ate get 
Glu Asp Leu Asn Ala Arg Asp He Asp Ala Ala Ala Lys He He Ala 
120 125 130 

ggt acc get cgt tec atg ggc ate acc gtc gaa ggc taaaagcttt 
Gly Thr Ala Arg Ser Met Gly He Thr Val Glu Gly 
135 140 145 

cacaccggtt agt 



<210> 310 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

Met Ala Pro Lys Lys Lys Lys Lys Val Thr Gly Leu He Lys Leu Gin 
15 10 15 

He Gin Ala Gly Gin Ala Asn Pro Ala Pro Pro Val Gly Pro Ala Leu 
20 25 30 

Gly Ala His Gly Val Asn He Met Glu Phe Cys Lys Ala Tyr Asn Ala 
35 40 45 

Ala Thr Glu Asn Gin Arg Gly Asn Val Val Pro Val Glu He Thr Val 
50 55 60 

Tyr Glu Asp Arg Ser Phe Asp Phe Lys Leu Lys Thr Pro Pro Ala Ala 
65 70 75 80 

Lys Leu Leu Leu Lys Ala Ala Gly Leu Gin Lys Gly Ser Gly Val Pro 
85 90 95 
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His Thr Gin Lys Val Gly Lys Val 
100 

Ala Glu Thr Lys Lys Glu Asp Leu 
115 120 

Ala Lys He He Ala Gly Thr Ala 
130 135 

Gly 
145 



Ser Met Ala Gin Val Arg Glu He 
105 HO 

Asn Ala Arg Asp He Asp Ala Ala 
125 

Arg Ser Met Gly He Thr Val Glu 
140 



<210> 311 
<211> 465 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (67) . . (465) 

<223> FRXA02826 

<400> 311 cn 
ccggacggtt tctagtgggg tttcatcgtc ccagttgtgg ccggtaacaa ggaagcaggt 60 

ttaacgatg get cct aag aag aag aag aag gtc act ggc etc ate aag etc 111 
Met Ala Pro Lys Lys Lys Lys Lys Val Thr Gly Leu He Lys Leu 
15 10 15 

cag ate cag gca gga cag gca aac cct get cct cca gtt ggc cca gaa 159 
Gin He Gin Ala Gly Gin Ala Asn Pro Ala Pro Pro Val Gly Pro Glu 
20 25 30 

ctt ggt get cac ggc gtc aac ate atg gaa ttc tgc aag get tac aac 2 07 
Leu Gly Ala His Gly Val Asn He Met Glu Phe Cys Lys Ala Tyr Asn 
35 40 45 

get gcg act gaa aac cag cgc ggg aac gtt gtt cct gtt gag ate ace 255 
Ala Ala Thr Glu Asn Gin Arg Gly Asn Val Val Pro Val Glu He Thr 
50 55 60 

gtt tac gaa gac cgt tea ttc gac ttc aag ctg aag act cct cca get 3 03 
Val Tyr Glu Asp Arg Ser Phe Asp Phe Lys Leu Lys Thr Pro Pro Ala 
65 70 75 

gca aag ctt ctt ctg aaa get get ggc ctg cag aag ggc tec ggc gtt 3 51 
Ala Lys Leu Leu Leu Lys Ala Ala Gly Leu Gin Lys Gly Ser Gly Val 
80 85 90 95 

cct cac acc cag aag gtc ggc aag gtt tec atg get cag gtt cgt gag 399 
Pro His Thr Gin Lys Val Gly Lys Val Ser Met Ala Gin Val Arg Glu 
100 105 HO 

ate cct gcg acc aag aac gaa gac ctg acg etc gcg ata teg acg ctg 447 
lie Pro Ala Thr Lys Asn Glu Asp Leu Thr Leu Ala He Ser Thr Leu 
115 120 125 

ctg cga aga tea teg ctg 465 
Leu Arg Arg Ser Ser Leu 
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130 



<210> 312 
<211> 133 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 312 

Met Ala Pro Lys Lys Lys Lys Lys 
1 5 

He Gin Ala Gly Gin Ala Asn Pro 
20 

Gly Ala His Gly Val Asn He Met 
35 40 

Ala Thr Glu Asn Gin Arg Gly Asn 
50 55 

Tyr Glu Asp Arg Ser Phe Asp Phe 
65 70 

Lys Leu Leu Leu Lys Ala Ala Gly 
85 

His Thr Gin Lys Val Gly Lys Val 
100 

Pro Ala Thr Lys Asn Glu Asp Leu 
115 120 



Val Thr Gly Leu He Lys Leu Gin 
10 15 

Ala Pro Pro Val Gly Pro Glu Leu 
25 30 

Glu Phe Cys Lys Ala Tyr Asn Ala 
45 

Val Val Pro Val Glu He Thr Val 
60 

Lys Leu Lys Thr Pro Pro Ala Ala 
75 80 

Leu Gin Lys Gly Ser Gly Val Pro 
90 95 

Ser Met Ala Gin Val Arg Glu He 
105 HO 

Thr Leu Ala He Ser Thr Leu Leu 
125 



Arg Arg Ser Ser Leu 
130 



<210> 313 
<211> 507 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (484) 

<223> RXA01334 



<400> 313 

tccaggacaa gaaggacgca taagtcgcca 
tcgagcgtgt taaacgctca acaacaggaa 



ccaggcgcac cagttttacc ccaaactttt 60 

ggatgccacc atg get aag etc acc 11 
Met Ala Lys Leu Thr 
1 5 



aaa gac gag etc ate gag get ttc aag gaa atg acc etc ate gag etc 
Lys Asp Glu Leu He Glu Ala Phe Lys Glu Met Thr Leu He Glu Leu 
10 15 20 

tec gag ttc gtt aag gaa ttc gaa gag gtc ttc gac gta acc gca get 
Ser Glu Phe Val Lys Glu Phe Glu Glu Val Phe Asp Val Thr Ala Ala 
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get cca gtt gca gtt get get gca ggc get gca ggc ggc gaa get get 259 
Ala Pro Val Ala Val Ala Ala Ala Gly Ala Ala Gly Gly Glu Ala Ala 
40 45 50 

get gca gaa gag aag gac gag ttc gac gtc gtt etc gaa gac gca ggc 3 07 
Ala Ala Glu Glu Lys Asp Glu Phe Asp Val Val Leu Glu Asp Ala Gly 
55 60 65 

gca aag aag ate ggc gtc ate aag get gtc cgc gag etc gtc tec ggc 3 55 
Ala Lys Lys He Gly Val He Lys Ala Val Arg Glu Leu Val Ser Gly 
70 75 80 85 

ctg ggc ctg aag gaa gca aag gag etc gtt gag ggc gca cct aag get 403 
Leu Gly Leu Lys Glu Ala Lys Glu Leu Val Glu Gly Ala Pro Lys Ala 
90 95 100 

ate etc gag ggc gca aac aag gac gac get gag get gca aag get aag 451 
He Leu Glu Gly Ala Asn Lys Asp Asp Ala Glu Ala Ala Lys Ala Lys 
105 HO H5 

etc gaa gag get ggc gca aag gtc acc ctt aag taagaacttt cttacacctt 504 
Leu Glu Glu Ala Gly Ala Lys Val Thr Leu Lys 
120 125 



<210> 314 
<211> 128 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Met Ala Lys Leu Thr Lys Asp Glu Leu He Glu Ala Phe Lys Glu Met 
15 10 15 

Thr Leu He Glu Leu Ser Glu Phe Val Lys Glu Phe Glu Glu Val Phe 
20 25 30 

Asp Val Thr Ala Ala Ala Pro Val Ala Val Ala Ala Ala Gly Ala Ala 
35 40 45 

Gly Gly Glu Ala Ala Ala Ala Glu Glu Lys Asp Glu Phe Asp Val Val 
50 55 60 

Leu Glu Asp Ala Gly Ala Lys Lys He Gly Val He Lys Ala Val Arg 
65 70 75 80 

Glu Leu Val Ser Gly Leu Gly Leu Lys Glu Ala Lys Glu Leu Val Glu 
85 90 95 

Gly Ala Pro Lys Ala He Leu Glu Gly Ala Asn Lys Asp Asp Ala Glu 
100 105 HO 

Ala Ala Lys Ala Lys Leu Glu Glu Ala Gly Ala Lys Val Thr Leu Lys 
115 120 125 
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<210> 315 
<211> 353 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (330) 
<223> RXA02037 

<400> 315 

ggc aag ggc aag cct ttg tac gca cct aac gtt gac tgc ggc gac cac 

Gly Lys Gly Lys Pro Leu Tyr Ala Pro Asn Val Asp Cys Gly Asp His 
15 10 15 

gta ate gtg ate aac get gac aag gtt gca gtt acc tec aac aag cgc 
Val He Val He Asn Ala Asp Lys Val Ala Val Thr Ser Asn Lys Arg 
20 25 30 

gag cgc gaa atg cgt tac cgc cac tec ggt tac cct ggt ggc ctg aag 
Glu Arg Glu Met Arg Tyr Arg His Ser Gly Tyr Pro Gly Gly Leu Lys 
35 40 45 

tec atg acc ctg ggt cgt tec ctg gat ctg cac cca gag cgc acc ate 
Ser Met Thr Leu Gly Arg Ser Leu Asp Leu His Pro Glu Arg Thr He 
50 55 60 

gag gat tec ate gtc ggc atg atg cca cac aac aag etc act get get 
Glu Asp Ser He Val Gly Met Met Pro His Asn Lys Leu Thr Ala Ala 
65 70 75 80 

tec gca aag aag ctg cac gtt ttc tec ggc tec gag cac cca tac get 
Ser Ala Lys Lys Leu His Val Phe Ser Gly Ser Glu His Pro Tyr Ala 
85 90 95 

get cag aag cct gag gee tac gag ate aag aag gtg gec cag 
Ala Gin Lys Pro Glu Ala Tyr Glu He Lys Lys Val Ala Gin 
100 105 HO 

taatgtcaga gcctatccag aac 



<210> 316 
<211> 110 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Gly Lys Gly Lys Pro Leu Tyr Ala Pro Asn Val Asp Cys Gly Asp His 
15 10 I 5 

Val He Val He Asn Ala Asp Lys Val Ala Val Thr Ser Asn Lys Arg 
20 25 30 

Glu Arg Glu Met Arg Tyr Arg His Ser Gly Tyr Pro Gly Gly Leu Lys 
35 40 45 

Ser Met Thr Leu Gly Arg Ser Leu Asp Leu His Pro Glu Arg Thr He 
50 55 60 
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Glu Asp Ser He Val Gly Met Met Pro His Asn Lys Leu Thr Ala 
65 70 75 

Ser Ala Lys Lys Leu His Val Phe Ser Gly Ser Glu His Pro Tyr 
85 90 95 

Ala Gin Lys Pro Glu Ala Tyr Glu He Lys Lys Val Ala Gin 
100 105 HO 



<210> 317 
<211> 567 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (544) 

<223> RXA00699 



<400> 317 cn 
ccacaccgtg atccgccccg ataccccaga ggtacgtggc atgatcctgg cagttcgcca 60 

cctgatcgtc gtcgaagaag tggcggggga gtaggtaaca atg age gaa cca att 115 

Met Ser Glu Pro He 



aag etc cac gat ttg cgc cca gca gcg ggc tea aac aaa get aag ace 
Lys Leu His Asp Leu Arg Pro Ala Ala Gly Ser Asn Lys Ala Lys Thr 
10 15 20 

cgc gtt ggt cga ggc gaa gca tec aag ggt aag act gca ggt cgc ggt 
Arg Val Gly Arg Gly Glu Ala Ser Lys Gly Lys Thr Ala Gly Arg Gly 
25 30 35 

acc aag ggt acc aag gca cgc aag cag gtt tct gca gca ttc gaa ggt 
Thr Lys Gly Thr Lys Ala Arg Lys Gin Val Ser Ala Ala Phe Glu Gly 
40 45 50 

ggc cag atg cca ctg cag atg cgt ctt cct aag ctg aag ggc ttc aag 
Gly Gin Met Pro Leu Gin Met Arg Leu Pro Lys Leu Lys Gly Phe Lys 
55 60 65 

aac cct aac aag gtt gac tac cag gta gtt aac att gca gat etc gca 
Asn Pro Asn Lys Val Asp Tyr Gin Val Val Asn lie Ala Asp Leu Ala 
70 75 80 85 

gag aag ttc cca cag ggc ggc gac gtc age att get gac ate gtt gca 
Glu Lys Phe Pro Gin Gly Gly Asp Val Ser He Ala Asp He Val Ala 
90 95 100 

gca gga ctt gtc cgc aag aac gaa ctg gtt aag gtt ctt ggc aac ggc 
Ala Gly Leu Val Arg Lys Asn Glu Leu Val Lys Val Leu Gly Asn Gly 
105 HO 115 

gac ate age gtc aag ctg aac gtc acc get aac aag ttc tec ggc tct 
Asp He Ser Val Lys Leu Asn Val Thr Ala Asn Lys Phe Ser Gly Ser 
120 125 130 

gee aag gaa aag ate gaa gee get ggc ggc tec gca acc gtg gca 
Ala Lys Glu Lys He Glu Ala Ala Gly Gly Ser Ala Thr Val Ala 
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135 140 145 

taagttcacc agaactttaa aaa 

<210> 318 
<211> 148 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 318 

Met Ser Glu Pro He Lys Leu His Asp Leu Arg Pro Ala Ala Gly Ser 
15 10 15 

Asn Lys Ala Lys Thr Arg Val Gly Arg Gly Glu Ala Ser Lys Gly Lys 
20 25 30 

Thr Ala Gly Arg Gly Thr Lys Gly Thr Lys Ala Arg Lys Gin Val Ser 
35 40 45 

Ala Ala Phe Glu Gly Gly Gin Met Pro Leu Gin Met Arg Leu Pro Lys 
50 55 60 

Leu Lys Gly Phe Lys Asn Pro Asn Lys Val Asp Tyr Gin Val Val Asn 
65 70 75 80 

He Ala Asp Leu Ala Glu Lys Phe Pro Gin Gly Gly Asp Val Ser He 
85 90 95 

Ala Asp He Val Ala Ala Gly Leu Val Arg Lys Asn Glu Leu Val Lys 
100 105 HO 

Val Leu Gly Asn Gly Asp He Ser Val Lys Leu Asn Val Thr Ala Asn 
115 120 125 

Lys Phe Ser Gly Ser Ala Lys Glu Lys He Glu Ala Ala Gly Gly Ser 
130 135 140 

Ala Thr Val Ala 
145 



<210> 319 
<211> 537 
<212> DNA 

<213> Corynebacterium glutamicu: 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> RXA02042 



atgcacccgc agagcgtcgc ggccgcggcg accgcaacgc 

agcgtcgtca gcgtgctgag cagaagcagg agggctaaac atg ctt att cct aag 115 

Met Leu He Pro Lys 
1 5 

cgc gtt aag tac cgt cgc cag cac cgt cct acc cgt agt ggt ate tec 163 
Arg Val Lys Tyr Arg Arg Gin His Arg Pro Thr Arg Ser Gly He Ser 
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aag ggc ggc aac cgc gtc act ttc ggt gag tac ggc ate cag get etc 
Lys Gly Gly Asn Arg Val Thr Phe Gly Glu Tyr Gly He Gin Ala Leu 
25 30 35 

gag cct gec tac ate acc aac cgt cag att gaa tct gca cgt att gca 
Glu Pro Ala Tyr He Thr Asn Arg Gin He Glu Ser Ala Arg He Ala 
40 45 50 

ate aac cgc cac gtc agg cgt ggt ggc aag gtt tgg ate aac ate ttc 
He Asn Arg His Val Arg Arg Gly Gly Lys Val Trp He Asn He Phe 
55 60 65 

cca gac cgc cca ctg acc cag aag cca etc ggc gtt cgt atg ggt tec 
Pro Asp Arg Pro Leu Thr Gin Lys Pro Leu Gly Val Arg Met Gly Ser 
70 75 80 85 

ggt aag ggc cct gtg gag aag tgg gtt gca aac ate aag ccg ggc cgt 
Gly Lys Gly Pro Val Glu Lys Trp Val Ala Asn He Lys Pro Gly Arg 
90 95 100 

ate etc ttc gag atg age tac ccg gac gaa get act get etc gag get 
He Leu Phe Glu Met Ser Tyr Pro Asp Glu Ala Thr Ala Leu Glu Ala 
105 HO H5 

ctg cgc cgc get ggc cag aag ctt cca tgc aag gtc cgt ate gtc aag 
Leu Arg Arg Ala Gly Gin Lys Leu Pro Cys Lys Val Arg He Val Lys 
120 125 130 

agg gag gat cag etc taatggctat cggtacccca gca 
Arg Glu Asp Gin Leu 
135 



<210> 320 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 320 

Met Leu He Pro Lys Arg Val Lys Tyr Arg Arg Gin His Arg Pro Thr 
15 10 15 

Arg Ser Gly He Ser Lys Gly Gly Asn Arg Val Thr Phe Gly Glu Tyr 
20 25 30 

Gly He Gin Ala Leu Glu Pro Ala Tyr He Thr Asn Arg Gin He Glu 
35 40 45 

Ser Ala Arg He Ala He Asn Arg His Val Arg Arg Gly Gly Lys Val 
50 55 60 

Trp He Asn He Phe Pro Asp Arg Pro Leu Thr Gin Lys Pro Leu Gly 
65 70 75 80 

Val Arg Met Gly Ser Gly Lys Gly Pro Val Glu Lys Trp Val Ala Asn 
85 90 95 

He Lys Pro Gly Arg He Leu Phe Glu Met Ser Tyr Pro Asp Glu Ala 
100 105 110 
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Thr Ala Leu Glu Ala Leu Arg Arg Ala Gly Gin Lys Leu Pro Cys Lys 
115 120 125 

Val Arg He Val Lys Arg Glu Asp Gin Leu 
130 135 



<210> 321 
<211> 612 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (589) 

<223> RXA00670 

<400> 321 

gaaactggtg gctacatcga tgtcgaggcg gaagattccg agtaagtcgc atggtccaat 60 

tcatgggccg cgctaaatca acgtacaagg agtacatcta atg cct acc cct aag 115 

Met Pro Thr Pro Lys 



aag ggc gcc cgc etc ggc gga tec gca age cac cag aag aag ate etc 
Lys Gly Ala Arg Leu Gly Gly Ser Ala Ser His Gin Lys Lys He Leu 
10 15 20 

tct aac ctg get gca tct ctg ttc gag cat ggc gca ate aag acc acc 
Ser Asn Leu Ala Ala Ser Leu Phe Glu His Gly Ala He Lys Thr Thr 
25 30 35 

gat get aag gca aag get ctg cgt cca tac get gag aag ctg ate acc 
Asp Ala Lys Ala Lys Ala Leu Arg Pro Tyr Ala Glu Lys Leu He Thr 
40 45 50 

aag get aag tec ggt tec gtt gca gat cgt cgt aac gtt etc gca ctg 
Lys Ala Lys Ser Gly Ser Val Ala Asp Arg Arg Asn Val Leu Ala Leu 
55 60 65 

gtt cct aac aag gaa ate gtg get tac ctg ttc aac gaa ctt get cct 
Val Pro Asn Lys Glu He Val Ala Tyr Leu Phe Asn Glu Leu Ala Pro 
70 75 80 85 

aag ttc gag aac cgt cca ggt ggt tac acc cgc ate ate aag ctg gag 
Lys Phe Glu Asn Arg Pro Gly Gly Tyr Thr Arg lie He Lys Leu Glu 
90 95 100 

aac cgt aag ggc gac aac get cct atg tec cag ate tec etc gtt etc 
Asn Arg Lys Gly Asp Asn Ala Pro Met Ser Gin He Ser Leu Val Leu 
105 HO 115 

gag gag acc gtc tec gca gaa gca tec cgc gca acc cgc gca tct get 
Glu Glu Thr Val Ser Ala Glu Ala Ser Arg Ala Thr Arg Ala Ser Ala 
120 125 130 

tec aag aag get get gaa gag get gag acc gaa gag gta gtc gag get 
Ser Lys Lys Ala Ala Glu Glu Ala Glu Thr Glu Glu Val Val Glu Ala 
135 140 145 
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cca get gag gag acc gca acc gaa gag get gca gaa gag aag 
Pro Ala Glu Glu Thr Ala Thr Glu Glu Ala Ala Glu Glu Lys 
150 155 160 

taaatttctc taactccgca tag 



<210> 322 
<211> 163 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 322 

Met Pro Thr Pro Lys Lys Gly Ala Arg Leu Gly Gly Ser Ala Ser His 
1 5 10 15 

Gin Lys Lys He Leu Ser Asn Leu Ala Ala Ser Leu Phe Glu His Gly 
20 25 30 

Ala He Lys Thr Thr Asp Ala Lys Ala Lys Ala Leu Arg Pro Tyr Ala 
35 40 45 

Glu Lys Leu He Thr Lys Ala Lys Ser Gly Ser Val Ala Asp Arg Arg 
50 55 60 

Asn Val Leu Ala Leu Val Pro Asn Lys Glu He Val Ala Tyr Leu Phe 
65 70 75 80 

Asn Glu Leu Ala Pro Lys Phe Glu Asn Arg Pro Gly Gly Tyr Thr Arg 
85 90 95 

He He Lys Leu Glu Asn Arg Lys Gly Asp Asn Ala Pro Met Ser Gin 
100 105 HO 

He Ser Leu Val Leu Glu Glu Thr Val Ser Ala Glu Ala Ser Arg Ala 
115 120 125 

Thr Arg Ala Ser Ala Ser Lys Lys Ala Ala Glu Glu Ala Glu Thr Glu 
130 135 140 

Glu Val Val Glu Ala Pro Ala Glu Glu Thr Ala Thr Glu Glu Ala Ala 
145 150 155 160 



Glu Glu Lys 



<210> 323 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (502) 

<223> RXA00696 



<400> 323 

gatccgccgc ctgegtaagg acgatcctta caagggtaag ggcatccgct acgagggtga 60 
gcagatccgc egcaaggteg gaaagacggg taagtaagca atg age aac act gaa 115 
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Met Ser Asn Thr Glu 



aac aag cag aag cgc gtt tec gtt ggc aag gac ate gcg act cgt cgt 
Asn Lys Gin Lys Arg Val Ser Val Gly Lys Asp He Ala Thr Arg Arg 
10 15 20 

cgc gtt gec cgt gca cgc cgc cac ttc cgc ate cgc aag aac ctg cgt 
Arg Val Ala Arg Ala Arg Arg His Phe Arg He Arg Lys Asn Leu Arg 
25 30 35 

ggc acc cca gag get cca cgt ttg gtt gtc cac cgc tct tct cgc cac 
Gly Thr Pro Glu Ala Pro Arg Leu Val Val His Arg Ser Ser Arg His 
40 45 50 

atg cac gtt cag ate ate gat gac gtt gca ggc cac acc ctg get gca 
Met His Val Gin He He Asp Asp Val Ala Gly His Thr Leu Ala Ala 
55 60 65 

get tct tec ate gag get gag gtt cgc gca act gag ggc gac aag aag 
Ala Ser Ser He Glu Ala Glu Val Arg Ala Thr Glu Gly Asp Lys Lys 
70 75 80 85 

get aag ggc gca aag gtc ggt cag ctg ate gec gag cgc get aag get 
Ala Lys Gly Ala Lys Val Gly Gin Leu He Ala Glu Arg Ala Lys Ala 
90 95 100 

get ggt ate gag cag gtc gtc ttc gac cgc get ggt tac aag tac cac 
Ala Gly He Glu Gin Val Val Phe Asp Arg Ala Gly Tyr Lys Tyr His 
105 HO I 15 

ggc cgc gtt gca get etc get gac gee get cgt gaa ggt ggt ctg aaa 
Gly Arg Val Ala Ala Leu Ala Asp Ala Ala Arg Glu Gly Gly Leu Lys 
120 125 130 

ttc taatgatgac catttctaag aac 
Phe 



<210> 324 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 324 

Met Ser Asn Thr Glu Asn Lys Gin 
1 5 

He Ala Thr Arg Arg Arg Val Ala 
20 

Arg Lys Asn Leu Arg -Gly Thr Pro 
35 40 

Arg Ser Ser Arg His Met His Val 
50 55 

His Thr Leu Ala Ala Ala Ser Ser 
65 70 



Lys Arg Val Ser Val Gly Lys Asp 
10 15 

Arg Ala Arg Arg His Phe Arg He 
25 30 

Glu Ala Pro Arg Leu Val Val His 
45 

Gin He He Asp Asp Val Ala Gly 
60 

He Glu Ala Glu Val Arg Ala Thr 
75 80 
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Glu Gly Asp Lys Lys Ala Lys Gly 
85 

Glu Arg Ala Lys Ala Ala Gly He 
100 

Gly Tyr Lys Tyr His Gly Arg Val 
115 120 

Glu Gly Gly Leu Lys Phe 
130 



Ala Lys Val Gly Gin Leu lie Ala 
90 95 

Glu Gin Val Val Phe Asp Arg Ala 
105 HO 

Ala Ala Leu Ala Asp Ala Ala Arg 
125 



<210> 325 
<211> 462 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (439) 

<223> RXA01353 

<400> 325 

cagcctcgaa aattgaaacg gaaacgaacc ggccgagcac cccaaacctg gggaagtgcc 

gccagggtcc tctttcccta ctagtaaaag gattgtttat atg aac att ctg gat 

Met Asn He Leu Asp 



aag ate gac gca gca tec ctg cgc gac gac gtt cct gca ttc cgc gec 
Lys He Asp Ala Ala Ser Leu Arg Asp Asp Val Pro Ala Phe Arg Ala 
10 15 20 

ggc gac acc etc gac gta cac gtc aag gtc ate gaa ggc acc ace acc 
Gly Asp Thr Leu Asp Val His Val Lys Val He Glu Gly Thr Thr Thr 
25 30 35 

cgt acc cag ctg ttc aag ggt gtt gtc att cgc cgt cag ggc ggc gga 
Arg Thr Gin Leu Phe Lys Gly Val Val He Arg Arg Gin Gly Gly Gly 
40 45 50 

ate cgc gag acc ttc acc gta cgt aag gtt tec ttc ggc ate ggt gtt 
He Arg Glu Thr Phe Thr Val Arg Lys Val Ser Phe Gly He Gly Val 
55 60 65 

gag cgt acc ttc cca gta cac tec cca aac ate gag aag ate gag gtc 
Glu Arg Thr Phe Pro Val His Ser Pro Asn He Glu Lys He Glu Val 
70 75 80 85 

att cgt cgt ggt gac gtt cgt cgt gcg aag ctg tac tac ctg cgc gaa 
He Arg Arg Gly Asp Val Arg Arg Ala Lys Leu Tyr Tyr Leu Arg Glu 
90 95 100 

ctg cgc ggc aag get gca cgt att aag gag aag cgc taattattta 
Leu Arg Gly Lys Ala Ala Arg He Lys Glu Lys Arg 
105 HO 

gcgtttgtta ggt 



60 
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<210> 326 
<211> 113 
<212> PRT 

<213> Corynebacterium glutamicum 

Me^Asn^Ile Leu Asp Lys He Asp Ala Ala Ser Leu Arg Asp Asp Val 
15 10 15 

Pro Ala Phe Arg Ala Gly Asp Thr Leu Asp Val His Val Lys Val He 
20 25 30 

Glu Gly Thr Thr Thr Arg Thr Gin Leu Phe Lys Gly Val Val He Arg 
35 40 45 

Arg Gin Gly Gly Gly He Arg Glu Thr Phe Thr Val Arg Lys Val Ser 
50 55 60 

Phe Gly He Gly Val Glu Arg Thr Phe Pro Val His Ser Pro Asn lie 
65 70 75 80 

Glu Lys He Glu Val He Arg Arg Gly Asp Val Arg Arg Ala Lys Leu 
85 90 95 

Tyr Tyr Leu Arg Glu Leu Arg Gly Lys Ala Ala Arg He Lys Glu Lys 
100 105 HO 



<210> 327 
<211> 504 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (481) 

<223> RXA02420 



cgacaccaag cgcatgaagc gcctgctcgg caaggcttaa gtttaaaao 

cccctccacc tttcaagaca agatttaagg aagtaccacc gtg gca cgt gtc aag 

Val Ala Arg Val Lys 



egg tec gtt aac gca aag aag aag cgt cgc gaa att ctg aag tec gca 
Arg Ser Val Asn Ala Lys Lys Lys Arg Arg Glu lie Leu Lys Ser Ala 
10 15 20 

aag ggc tac cgc ggc cag cgc tea cgc ctt tac cgt aag get aag gag 
Lys Gly Tyr Arg Gly Gin Arg Ser Arg Leu Tyr Arg Lys Ala Lys Glu 
25 30 35 

cag tgg ctg cac tec atg act tac tct tac cgc gat cgt cgc gec cgt 
Gin Trp Leu His Ser Met Thr Tyr Ser Tyr Arg Asp Arg Arg Ala Arg 



aag age gag 



tg tgg ate cag cgt ate aac get get gca 
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Lys Ser Glu Phe Arg Lys Leu Trp He Gin Arg He Asn Ala Ala Ala 
55 60 65 

cgt atg aac ggc ate acc tac aac cgt etc ate cag ggc ctt cgc ctt 355 
Arg Met Asn Gly He Thr Tyr Asn Arg Leu He Gin Gly Leu Arg Leu 
70 75 80 85 

get gag ate gag gtc gac cgc aag ate etc get gat etc gca gtc aac 403 
Ala Glu He Glu Val Asp Arg Lys He Leu Ala Asp Leu Ala Val Asn 
90 95 100 

gac ttt gca acc ttc tec gca ate tgc gag get gca aag get gca ctt 451 
Asp Phe Ala Thr Phe Ser Ala He Cys Glu Ala Ala Lys Ala Ala Leu 
105 HO 115 

cct gag gac gtt aac get cca aag get get taagcttaca aacgaattga 501 
Pro Glu Asp Val Asn Ala Pro Lys Ala Ala 
120 125 



<210> 328 
<211> 127 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 328 , ^ 

Val Ala Arg Val Lys Arg Ser Val Asn Ala Lys Lys Lys Arg Arg Glu 
15 10 I 5 

He Leu Lys Ser Ala Lys Gly Tyr Arg Gly Gin Arg Ser Arg Leu Tyr 
20 25 30 

Arg Lys Ala Lys Glu Gin Trp Leu His Ser Met Thr Tyr Ser Tyr Arg 
35 40 45 

Asp Arg Arg Ala Arg Lys Ser Glu Phe Arg Lys Leu Trp He Gin Arg 
50 55 60 

He Asn Ala Ala Ala Arg Met Asn Gly He Thr Tyr Asn Arg Leu He 
65 70 75 80 

Gin Gly Leu Arg Leu Ala Glu He Glu Val Asp Arg Lys He Leu Ala 
85 90 95 

Asp Leu Ala Val Asn Asp Phe Ala Thr Phe Ser Ala He Cys Glu Ala 
100 105 HO 

Ala Lys Ala Ala Leu Pro Glu Asp Val Asn Ala Pro Lys Ala Ala 
115 120 125 



<210> 329 
<211> 415 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (415) 
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<223> RXN02371 
<400> 329 

ttggctccgc atgtctaaaa cgcaattgta aaacgtaagt ccaatcaggg ac 



tcatcatc 60 
115 



cgagtacctg agccgagaat cagataaggg gtagccctct atg tac gcg ate gtc 

Met Tyr Ala lie Val 
1 5 

aag acc ggc gga aag cag tac aag gtt gec gaa ggt gac etc gtt aag 
Lys Thr Gly Gly Lys Gin Tyr Lys Val Ala Glu Gly Asp Leu Val Lys 
10 15 20 

gtc gag aag ate gag ggt gag ccg ggt gca tec gtg get etc acc ccg 
Val Glu Lys He Glu Gly Glu Pro Gly Ala Ser Val Ala Leu Thr Pro 
25 30 35 

gtt ctg etc gtc gat ggc gec gat gta acc acc gec get gac aag etc 
Val Leu Leu Val Asp Gly Ala Asp Val Thr Thr Ala Ala Asp Lys Leu 
40 45 50 

get tct gtg age gtc aac acc gag ate gtc gag cac acc aag ggc ccg 
Ala Ser Val Ser Val Asn Thr Glu He Val Glu His Thr Lys Gly Pro 
55 60 65 

aag ate aag ate ctg aag tac aag aac aag acc gga tac aag aag cgc 
Lys He Lys He Leu Lys Tyr Lys Asn Lys Thr Gly Tyr Lys Lys Arg 
70 75 80 85 

cag gga cac cgt cag ccc ctg acc gtt ctg aag gta acc gga aat caa 
Gin Gly His Arg Gin Pro Leu Thr Val Leu Lys Val Thr Gly Asn Gin 
on 95 100 



gta age cct egg 
Val Ser Pro Arg 
105 



<210> 330 
<211> 105 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 330 

Met Tyr Ala He Val Lys Thr Gly 
1 5 

Gly Asp Leu Val Lys Val Glu Lys 
20 

Val Ala Leu Thr Pro Val Leu Leu 
35 40 

Ala Ala Asp Lys Leu Ala Ser Val 
50 55 

His Thr Lys Gly Pro Lys He Lys 
65 70 

Gly Tyr Lys Lys Arg Gin Gly His 
85 



Gly Lys Gin Tyr Lys Val Ala Glu 
10 15 

lie Glu Gly Glu Pro Gly Ala Ser 
25 30 

Val Asp Gly Ala Asp Val Thr Thr 
45 

Ser Val Asn Thr Glu He Val Glu 
60 

He Leu Lys Tyr Lys Asn Lys Thr 
75 80 

Arg Gin Pro Leu Thr Val Leu Lys 
90 95 
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Val Thr Gly Asn Gin Val Ser Pro Arg 
100 105 



<210> 331 
<211> 370 
<212> DNA 

<213> Corynebacterium glutamic 



<220> 

<221> CDS 

<222> (101) . - (370) 

<223> FRXA02371 

ttggctccgc atgtctaaaa cgcaattgta aaacgtaagt ccaatcaggg actcatcatc 60 
cgagtacctg agccgagaat cagataaggg gtagccctct atg tac gcg ate gtc 115 

1 & 

aag acc ggc gga aag cag tac aag gtt gec gaa ggt gac etc gtt aag 163 
lyl Thr Gly Gly Lys Gin Tyr Lys Val Ala Glu Gly Asp Leu Val Lys 

gtc gag aag ate gag ggt gag ccg ggt gca tee gtg get etc acc ccg 21] 
val Glu Lys He Glu Gly Glu Pro Gly Ala Ser Val Ala Leu Thr Pro 

25 30 
gtt ctg etc gtc gat ggc gee gat gta acc acc gee get gac aag etc 2 51 
Val Leu Leu Val Asp Gly Ala Asp Val Thr Thr Ala Ala Asp Lys Leu 
40 45 50 

act tct gtg age gtc aac acc gag ate gtc gag cac acc aag ggc ccg 3 0 
Ala Ser Val Ser Val Asn Thr Glu lie Val Glu His Thr Lys Gly Pro 
55 60 65 

aag ate aag ate ctg aag tac aag aac aag aee gga tac aag aag egc 3 5 
lyl He Lys lie Leu Lys Tyr Lys Asn Lys Thr Gly Tyr Lys Lys Arg 
70 75 80 

37 

cag gga cac cgt cag 
Gin Gly His Arg Gin 
90 

<210> 332 
<211> 90 
<212> PRT 

<213> Corynebacterium glutamicum 

Met^y^Ala He Val Lys Thr Gly Gly Lys Gin Tyr Lys Val Ala Glu 
1 5 10 15 

Gly Asp Leu Val Lys Val Glu Lys He Glu Gly Glu Pro Gly Ala Ser 
20 25 

Val Ala Leu Thr Pro Val Leu Leu Val Asp Gly Ala Asp Val Thr Thr 
35 40 45 
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Ala Ala Asp Lys Leu Ala Ser Val 
50 55 

His Thr Lys Gly Pro Lys lie Lys 
65 70 

Gly Tyr Lys Lys Arg Gin Gly His 
85 



Ser Val Asn Thr Glu lie Val Glu 
60 

lie Leu Lys Tyr Lys Asn Lys Thr 
75 80 

Arg Gin 
90 



<210> 333 
<211> 426 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (403) 

<223> RXA01949 

<400> 333 

cctacgacgt tctcaagtct gacgacgttg tgttctccgt tgaggctctc cacaccttca 60 

tcaaccgcgc ttccggtgcg gcacaggagg agcagaacta atg get act ate gec 115 

Met Ala Thr lie Ala 



aac cca cgc gac ate ate ate gca ccg gtc gtt tct gag aag tec tac 

Asn Pro Arg Asp He He He Ala Pro Val Val Ser Glu Lys Ser Tyr 

10 15 20 

ggc etc atg gag cag aac gtt tac acg ttc ttc gtc tec act gac get 

Gly Leu Met Glu Gin Asn Val Tyr Thr Phe Phe Val Ser Thr Asp Ala 



aac aag act cag ate aag att gee ate gaa gag ate ttc ggc gtc aag 
Asn Lys Thr Gin He Lys He Ala He Glu Glu He Phe Gly Val Lys 
40 45 50 

gtt gca tct gtg aac acc gtt aac cgt gca ggt aag cgc aag cgc tec 
Val Ala Ser Val Asn Thr Val Asn Arg Ala Gly Lys Arg Lys Arg Ser 



cgc acc ggc ttc ggt act cgc aag get acc aag cgc get tat gtg act 
Arg Thr Gly Phe Gly Thr Arg Lys Ala Thr Lys Arg Ala Tyr Val Thr 
70 75 80 85 

ctt cgc gaa ggc age gac tec ate gac ate ttc age ggc tec gtc get 
Leu Arg Glu Gly Ser Asp Ser He Asp He Phe Ser Gly Ser Val Ala 
90 95 100 

taagaegteg atagaaaagg aca 



<210> 334 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 334 
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Met Ala Thr He Ala Asn Pro Arg Asp He He He Ala Pro Val Val 
15 10 15 

Ser Glu Lys Ser Tyr Gly Leu Met Glu Gin Asn Val Tyr Thr Phe Phe 
20 25 30 

Val Ser Thr Asp Ala Asn Lys Thr Gin He Lys He Ala He Glu Glu 
35 40 45 

He Phe Gly Val Lys Val Ala Ser Val Asn Thr Val Asn Arg Ala Gly 
50 55 60 

Lys Arg Lys Arg Ser Arg Thr Gly Phe Gly Thr Arg Lys Ala Thr Lys 
65 70 75 80 

Arg Ala Tyr Val Thr Leu Arg Glu Gly Ser Asp Ser He Asp He Phe 



Ser Gly Ser Val Ala 
100 



<210> 335 
<211> 489 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (466) 

<223> RXN00709 



<400> 335 

ttgcccacat tcgtggagta tgtagacatc tgtagtacaa agaccacgcg tgtttgggac 6( 

ggaaatccag cacgcattaa tccaggtcag gagaccagta gtg att cag cag gaa l: 

Val He Gin Gin Glu 
1 5 



teg cgt ctg aag gtc gec gac aac act ggt gca cgt gaa att ctg tgc 
Ser Arg Leu Lys Val Ala Asp Asn Thr Gly Ala Arg Glu He Leu Cys 
10 15 20 

ate cgc gtt etc ggt gga tec ace cga cgt ttt get ggc att ggt gac 
He Arg Val Leu Gly Gly Ser Thr Arg Arg Phe Ala Gly He Gly Asp 
25 30 35 

gtc ate gtc gee act gtc aag gaa gca acc cca ggc ggc aac gta aag 
Val He Val Ala Thr Val Lys Glu Ala Thr Pro Gly Gly Asn Val Lys 
40 45 50 

tct ggc gaa ate gtc aag get gtt ate gtt cgc acc aag aag gag acc 
Ser Gly Glu He Val Lys Ala Val He Val Arg Thr Lys Lys Glu Thr 
55 60 65 

cgt cgt gca gac ggt tct tac ate tec ttc gat gag aac get gec gtc 
Arg Arg Ala Asp Gly Ser Tyr He Ser Phe Asp Glu Asn Ala Ala Val 
70 75 80 85 

ate ate aag aac gac aac gag cca cgt ggc acc cgt ate ttc gga cca 
He He Lys Asn Asp Asn Glu Pro Arg Gly Thr Arg He Phe Gly Pro 



403 
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gtt get cgt gaa ctt cgt gag aag aag ttc atg aag ate gtt tct etc 
Val Ala Arg Glu Leu Arg Glu Lys Lys Phe Met Lys He Val Ser Leu 
105 HO 115 

gca ccg gag gtg att taagaatgaa ggtccacaag ggc 
Ala Pro Glu Val He 
120 



<210> 336 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 336 

Val He Gin Gin Glu Ser Arg Leu Lys Val Ala Asp Asn Thr Gly Ala 
15 10 15 

Arg Glu He Leu Cys He Arg Val Leu Gly Gly Ser Thr Arg Arg Phe 
20 25 30 

Ala Gly He Gly Asp Val He Val Ala Thr Val Lys Glu Ala Thr Pro 
35 40 45 

Gly Gly Asn Val Lys Ser Gly Glu He Val Lys Ala Val He Val Arg 
50 55 60 

Thr Lys Lys Glu Thr Arg Arg Ala Asp Gly Ser Tyr He Ser Phe Asp 
65 70 75 80 

Glu Asn Ala Ala Val He He Lys Asn Asp Asn Glu Pro Arg Gly Thr 
85 90 95 

Arg He Phe Gly Pro Val Ala Arg Glu Leu Arg Glu Lys Lys Phe Met 
100 105 HO 

Lys He Val Ser Leu Ala Pro Glu Val He 
115 120 



<210> 337 
<211> 362 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (339) 
<223> FRXA00709 

<400> 337 

gtc gec gac aac act ggt gca cgt gaa att ctg tgc ate cgc gtt etc 
Val Ala Asp Asn Thr Gly Ala Arg Glu He Leu Cys He Arg Val Leu 
15 10 15 

ggt gga tec acc cga cgt ttt get ggc att ggt gac gtc ate gtc gec 
Gly Gly Ser Thr Arg Arg Phe Ala Gly He Gly Asp Val He Val Ala 
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act gtc aag gaa gca acc cca ggc ggc aac gta aag tct ggc gaa ate 
Thr Val Lys Glu Ala Thr Pro Gly Gly Asn Val Lys Ser Gly Glu He 
35 40 45 

gtc aag get gtt ate gtt cgc acc aag aag gag acc cgt cgt gca gac 
Val Lys Ala Val He Val Arg Thr Lys Lys Glu Thr Arg Arg Ala Asp 
50 55 60 

ggt tct tac ate tec ttc gat gag aac get gec gtc ate ate aag aac 
Gly Ser Tyr He Ser Phe Asp Glu Asn Ala Ala Val He He Lys Asn 
65 70 75 80 

gac aac gag cca cgt ggc acc cgt ate ttc gga cca gtt get cgt gaa 
Asp Asn Glu Pro Arg Gly Thr Arg He Phe Gly Pro Val Ala Arg Glu 



ctt cgt gag aag aag ttc atg aag ate gtt tct etc gca ccg gag gtg 
Leu Arg Glu Lys Lys Phe Met Lys He Val Ser Leu Ala Pro Glu Val 
100 105 110 

att taagaatgaa ggtccacaag ggc 
He 



<210> 338 
<211> 113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Val Ala Asp Asn Thr Gly Ala Arg Glu He Leu Cys He Arg Val Leu 
15 10 15 

Gly Gly Ser Thr Arg Arg Phe Ala Gly He Gly Asp Val He Val Ala 
20 25 30 

Thr Val Lys Glu Ala Thr Pro Gly Gly Asn Val Lys Ser Gly Glu He 
35 40 45 

Val Lys Ala Val He Val Arg Thr Lys Lys Glu Thr Arg Arg Ala Asp 
50 55 60 

Gly Ser Tyr He Ser Phe Asp Glu Asn Ala Ala Val He He Lys Asn 
65 70 75 80 

Asp Asn Glu Pro Arg Gly Thr Arg He Phe Gly Pro Val Ala Arg Glu 
85 90 95 

Leu Arg Glu Lys Lys Phe Met Lys He Val Ser Leu Ala Pro Glu Val 
100 105 HO 



<210> 339 
<211> 435 
<212> DNA 

<213> Corynebacterium glutamicum 



144 



192 



336 
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<220> 

<221> CDS 

<222> (101) . . (412) 

<223> RXA00710 

<400> 339 

acgagccacg tggcacccgt atcttcggac cagttgctcg tgaacttcgt gagaagaagt 6 0 

tcatgaagat cgtttctctc gcaccggagg tgatttaaga atg aag gtc cac aag 115 

Met Lys Val His Lys 
1 5 

ggc gat atg gtt ctg gtc ate tea ggt cca gac aag ggt get aag gga 163 
Gly Asp Met Val Leu Val He Ser Gly Pro Asp Lys Gly Ala Lys Gly 
10 15 20 

cag gtc ate gcg get ttc cct aag acc gaa aag gtt etc gtc gaa ggc 211 
Gin Val He Ala Ala Phe Pro Lys Thr Glu Lys Val Leu Val Glu Gly 
25 30 35 

gtt aac cgc ate aag aag cac gta get aac tec gca cca gag cgt ggc 2 5S 
Val Asn Arg He Lys Lys His Val Ala Asn Ser Ala Pro Glu Arg Gly 
40 45 50 

gca gag tec ggc gga ate gtg acc cag gaa get ccg ate cat gtc tct 3 0" 
Ala Glu Ser Gly Gly He Val Thr Gin Glu Ala Pro He His Val Ser 
55 60 65 

aac gtc atg gtc ate gac tec gac gga aac cca act cgc gtt ggc tac 355 
Asn Val Met Val He Asp Ser Asp Gly Asn Pro Thr Arg Val Gly Tyr 
70 75 80 85 

cgt ttc gat gaa aac ggc aag aag gtc cgc gtt tct cgt cgc aat ggg 40 : 
Arg Phe Asp Glu Asn Gly Lys Lys Val Arg Val Ser Arg Arg Asn Gly 
90 95 100 

aag gat ate taatgactga gaattacatc cct 43 
Lys Asp He 



<210> 340 
<211> 104 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Met Lys Val His Lys Gly Asp Met Val Leu Val He Ser Gly Pro Asp 
15 10 15 

Lys Gly Ala Lys Gly Gin Val He Ala Ala Phe Pro Lys Thr Glu Lys 
20 25 30 

Val Leu Val Glu Gly Val Asn Arg lie Lys Lys His Val Ala Asn Ser 
35 40 45 

Ala Pro Glu Arg Gly Ala Glu Ser Gly Gly He Val Thr Gin Glu Ala 
50 55 60 

Pro He His Val Ser Asn Val Met Val He Asp Ser Asp Gly Asn Pro 
65 70 75 80 
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Thr Arg Val Gly Tyr Arg Phe Asp Glu Asn Gly Lys Lys Val Arg Val 



Ser Arg Arg Asn Gly Lys Asp lie 
100 



<210> 341 
<211> 357 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (334) 

<223> RXA02635 

<400> 341 

aaatattcgt tatcgccccg tcagctggca tgctcgcgcc ccggtcaccc ggtgcggcgc 60 

gtcttctaac tgaatgtggg cggctaggag aaagtaagtt atg teg gca cat tgc 115 

Met Ser Ala His Cys 



cag gta acg gga cgc aag ccg agt ttc ggc aag tct gtc tea cac teg 
Gin Val Thr Gly Arg Lys Pro Ser Phe Gly Lys Ser Val Ser His Ser 
10 15 20 

cac cga cgc act tec cgc cgt tgg aac ccc aac gtg cag cgt cgc aag 
His Arg Arg Thr Ser Arg Arg Trp Asn Pro Asn Val Gin Arg Arg Lys 
25 30 35 

ttc tat gtc cct tec gag gga cgc acc ate act ctg acc gtt tec ace 
Phe Tyr Val Pro Ser Glu Gly Arg Thr He Thr Leu Thr Val Ser Thr 
40 45 50 

aag ggt ctg aag gtc att gac cgc gac ggc ate gaa gec gtt gtt get 
Lys Gly Leu Lys Val He Asp Arg Asp Gly He Glu Ala Val Val Ala 
55 60 65 

cag att cgc gca cgt ggg gag aag ate taaagatggc aegtaatgat 
Gin lie Arg Ala Arg Gly Glu Lys He 



<210> 342 
<211> 78 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 342 

Met Ser Ala His Cys Gin Val Thr Gly Arg Lys Pro Ser Phe Gly Lys 
1 5 10 15 

Ser Val Ser His Ser His Arg Arg Thr Ser Arg Arg Trp Asn Pro Asn 
20 25 30 

Val Gin Arg Arg Lys Phe Tyr Val Pro Ser Glu Gly Arg Thr He Thr 
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35 40 45 

Leu Thr Val Ser Thr Lys Gly Leu Lys Val lie Asp Arg Asp Gly i: 
50 55 60 

Glu Ala Val Val Ala Gin He Arg Ala Arg Gly Glu Lys He 
65 70 75 



<210> 343 
<211> 241 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (241) 

<223> RXA02043 



<400> 343 

tgagctaccc ggacgaagct actgctctcg 
catgcaaggt ccgtatcgtc aagagggagg 



aggctctgcg ccgcgctggc cagaagcttc 60 

atcagctcta atg get ate ggt acc 11! 
Met Ala He Gly Thr 
1 5 



cca gca cac gag ttc cgt gag etc aac gag gaa gaa ctg gtt acc cgc lbJ 
Pro Ala His Glu Phe Arg Glu Leu Asn Glu Glu Glu Leu Val Thr Arg 
10 15 20 

etc aac gag get aag gaa gaa ctg ttc aac ctt cgc ttc cag ctt gee 211 
Leu Asn Glu Ala Lys Glu Glu Leu Phe Asn Leu Arg Phe Gin Leu Ala 
25 30 35 

acc ggc cag ctg acc aac aac cgc cgc ctg 241 
Thr Gly Gin Leu Thr Asn Asn Arg Arg Leu 



<210> 344 
<211> 47 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 344 

Met Ala He Gly Thr Pro Ala His 
1 5 

Glu Leu Val Thr Arg Leu Asn Glu 
20 

Arg Phe Gin Leu Ala Thr Gly Gin 
35 40 



Glu Phe Arg Glu Leu Asn Glu Glu 
10 15 

Ala Lys Glu Glu Leu Phe Asn Leu 
25 30 

Leu Thr Asn Asn Arg Arg Leu 
45 



<210> 345 
<211> 306 
<212> DNA 

<213> Corynebacterium glutamicum 



<220: 
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<221> CDS 

<222> (101) . . (283) 

<223> RXA00698 



<400> 345 

ggtccgccct gaagaggttg cagcccgccg tggcaagacc atcgaagagg tcgcaccagc 60 

acgtattctg cgtgcacgcg caggtcagga ggcgtaagaa atg gcg ctg aag att 115 

Met Ala Leu Lys lie 



act cag ate aaa ggc act gtg ggc acc aag ccc aag cat cgc gaa aat 
Thr Gin He Lys Gly Thr Val Gly Thr Lys Pro Lys His Arg Glu Asn 



ctt cgt tec etc ggt ctg aag cga ate cgc cac acc gtg ate cgc ccc 
Leu Arg Ser Leu Gly Leu Lys Arg He Arg His Thr Val He Arg Pro 
25 30 35 

gat acc cca gag gta cgt ggc atg ate ctg gca gtt cgc cac ctg ate 
Asp Thr Pro Glu Val Arg Gly Met He Leu Ala Val Arg His Leu He 
40 45 50 

gtc gtc gaa gaa gtg gcg ggg gag taggtaacaa tgagegaace aat 
Val Val Glu Glu Val Ala Gly Glu 



<210> 346 
<211> 61 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 346 

Met Ala Leu Lys He Thr Gin He Lys Gly Thr Val Gly Thr Lys Pro 
15 10 15 

Lys His Arg Glu Asn Leu Arg Ser Leu Gly Leu Lys Arg He Arg His 
20 25 30 

Thr Val He Arg Pro Asp Thr Pro Glu Val Arg Gly Met He Leu Ala 
35 40 45 

Val Arg His Leu He Val Val Glu Glu Val Ala Gly Glu 
50 55 60 



<210> 347 
<211> 387 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (364) 

<223> RXA02633 

<400> 347 

ccaaatcatg gtgatgeata cttaccgaac ccaactcggg cacgatctgg catccgctgg 60 
aaccgacctg aagtttcaat cctgagggaa tcgagagtaa atg aaa aag gat ate 115 
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Met Lys Lys Asp lie 



cac cct gac tac cat gcg gta gtc ttc cag gac gca ggt act ggc ttc 
His Pro Asp Tyr His Ala Val Val Phe Gin Asp Ala Gly Thr Gly Phe 
10 15 20 

cag ttc ctg acc aag tec acc get tec age gac cgc acc gtg tec tgg 
Gin Phe Leu Thr Lys Ser Thr Ala Ser Ser Asp Arg Thr Val Ser Trp 
25 30 35 

gaa gat ggt aac gag tac cca ctg ate gtc gtt gac gtc acc age gag 
Glu Asp Gly Asn Glu Tyr Pro Leu He Val Val Asp Val Thr Ser Glu 
40 45 50 

tct cac cca ttc tgg acc ggc get cag cgt gtc atg gac acc get ggt 
Ser His Pro Phe Trp Thr Gly Ala Gin Arg Val Met Asp Thr Ala Gly 
55 60 65 

cgt gtt gag aag ttc gag cgt cgc ttc ggt ggc atg get cgc cgc aag 
Arg Val Glu Lys Phe Glu Arg Arg Phe Gly Gly Met Ala Arg Arg Lys 
70 75 80 85 

aag aag gca taggagggaa aacaatggca gtt 
Lys Lys Ala 



163 



211 



307 



<210> 348 
<211> 88 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 348 

Met Lys Lys Asp He His Pro Asp 
1 5 

Ala Gly Thr Gly Phe Gin Phe Leu 
20 

Arg Thr Val Ser Trp Glu Asp Gly 
35 40 

Asp Val Thr Ser Glu Ser His Pro 
50 55 

Met Asp Thr Ala Gly Arg Val Glu 
65 70 

Met Ala Arg Arg Lys Lys Lys Ala 
85 



Tyr His Ala Val Val Phe Gin Asp 
10 15 

Thr Lys Ser Thr Ala Ser Ser Asp 
25 30 

Asn Glu Tyr Pro Leu He Val Val 
45 

Phe Trp Thr Gly Ala Gin Arg Val 
60 

Lys Phe Glu Arg Arg Phe Gly Gly 
75 80 



<210> 349 
<211> 285 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (262) 
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<223> RXA02636 
<400> 349 

tcactctgac cgtttccacc aagggtctga aggtcattga ccgcgacggc atcgaagccg 60 

ttgttgctca gattcgcgca cgtggggaga agatctaaag atg gca cgt aat gat 115 

Met Ala Arg Asn Asp 



ate cgc cct ate ate aag ctg aag tct act get ggc act ggt tac acc 
He Arg Pro He He Lys Leu Lys Ser Thr Ala Gly Thr Gly Tyr Thr 
10 15 20 

tat gtc acc cgt aag aac aag cgc aac aac ccg gac cgt att tec etc 
Tvr Val Thr Arg Lys Asn Lys Arg Asn Asn Pro Asp Arg He Ser Leu 
25 30 35 

atg aag tac gat cca gta gtc cgt aag cac gtc gaa ttc cgc gag gag 
Met Lys Tyr Asp Pro Val Val Arg Lys His Val Glu Phe Arg Glu Glu 
40 45 50 

cga taatcaatgg ctaagaagtc aaa 
Arg 



<210> 350 
<211> 54 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 350 

Met Ala Arg Asn Asp He Arg Pro He He Lys Leu Lys Ser Thr Ala 
15 10 15 

Gly Thr Gly Tyr Thr Tyr Val Thr Arg Lys Asn Lys Arg Asn Asn Pro 
20 25 30 

Asp Arg He Ser Leu Met Lys Tyr Asp Pro Val Val Arg Lys His Val 
35 40 45 

Glu Phe Arg Glu Glu Arg 
50 



<210> 351 
<211> 264 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (241) 

<223> RXA01423 

<400> 351 

ttcccccggt atagggctag cgeggaaate 
gtccggtgat ccgtcaacaa aatatttagg 



ttcgcgcact ttgtccacta gaaccggtgt 60 

agtgtttcac atg gca aag ggc aag 115 
Met Ala Lys Gly Lys 
1 5 
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cgg acg ttc cag ccg aac aac cgt cgt cgt gca cgt gtt cac ggt ttc 163 
Arg Thr Phe Gin Pro Asn Asn Arg Arg Arg Ala Arg Val His Gly Phe 
10 15 20 

cgt ctt cgt atg cgt acc cgt gca ggt cgt gca att gtt gcg get cgt 211 
Arg Leu Arg Met Arg Thr Arg Ala Gly Arg Ala He Val Ala Ala Arg 
25 30 35 

cgt cgc aag ggt cgc gca aag ctg acc gcg taatttttta gcgtcaccac 261 
Arg Arg Lys Gly Arg Ala Lys Leu Thr Ala 
40 45 



<210> 352 
<211> 47 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 352 

Met Ala Lys Gly Lys Arg Thr Phe Gin Pro Asn Asn Arg Arg Arg Ala 
15 10 15 

Arg Val His Gly Phe Arg Leu Arg Met Arg Thr Arg Ala Gly Arg Ala 
20 25 30 

He Val Ala Ala Arg Arg Arg Lys Gly Arg Ala Lys Leu Thr Ala 
35 40 45 



<210> 353 
<211> 315 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (292) 

<223> RXA02419 

<400> 353 

gaaacccgcg caaagcagga eggacgaaac atgacaatgg ttctcggtcc ggtgcgcaag 60 

ggcaagaaat aatcacgaat agggtttaag gacaactttc atg aag aac aag acc 115 

Met Lys Asn Lys Thr 
1 5 

cac aag ggc acc gca aag cgc gtt aag gtg act ggc tec ggc aag etc 163 
His Lys Gly Thr Ala Lys Arg Val Lys Val Thr Gly Ser Gly Lys Leu 
10 15 20 

gtt cgc gag cag gca aac cgc cgc cac ctt etc gag ggc aag tea tct 211 
Val Arg Glu Gin Ala Asn Arg Arg His Leu Leu Glu Gly Lys Ser Ser 



acc cgc act cgt cgc ctg aag ggc ate gtt gag gtt gac aag gee gac 
Thr Arg Thr Arg Arg Leu Lys Gly He Val Glu Val Asp Lys Ala Asp 
40 45 50 



259 
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acc aag cgc atg aag cgc ctg etc ggc aag get taagtttaaa accttcgcct 312 
Thr Lys Arg Met Lys Arg Leu Leu Gly Lys Ala 



<210> 354 
<211> 64 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Met Lys Asn Lys Thr His Lys Gly Thr Ala Lys Arg Val Lys Val Thr 
15 10 15 

Gly Ser Gly Lys Leu Val Arg Glu Gin Ala Asn Arg Arg His Leu Leu 
20 25 30 

Glu Gly Lys Ser Ser Thr Arg Thr Arg Arg Leu Lys Gly lie Val Glu 
35 40 45 

Val Asp Lys Ala Asp Thr Lys Arg Met Lys Arg Leu Leu Gly Lys Ala 



<210> 355 
<211> 1581 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1558) 
<223> RXA02190 



<400> 355 

gectgaaegt gagatcaaaa ccccgtctat acagggcatt tgaaagatac tgcatcctgt 60 

ccattatcta atttcctatc cattteggag caatttacat atg ccc acc aac aat 11! 

Met Pro Thr Asn Asn 
1 5 



gca cct cag gta gec ate aac gac att ggc tct get gag gac ttc ctt 
Ala Pro Gin Val Ala lie Asn Asp He Gly Ser Ala Glu Asp Phe Leu 
10 15 20 



gca gca ate gac gca acc ate aag tac ttc aac gat ggc gat ate gtt 
Ala Ala He Asp Ala Thr He Lys Tyr Phe Asn Asp Gly Asp He Val 



gaa ggc acc gtg gta aag gtc gat cgt gac gag gta ctt etc gac ate 
Glu Gly Thr Val Val Lys Val Asp Arg Asp Glu Val Leu Leu Asp He 



gga tac aag acc gag ggt gtc ate cca tec cgc gag ctg tec ate aag 
Gly Tyr Lys Thr Glu Gly Val lie Pro Ser Arg Glu Leu Ser He Lys 
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cac gat gtc gat cca gac gag gtc gtc gaa gtc ggc gac caa att gac Jbb 
His Asp Val Asp Pro Asp Glu Val Val Glu Val Gly Asp Gin He Asp 
70 75 80 85 

gca ctt gtc etc acc aag gaa gac aaa gaa ggt cgt ctg ate ctt tec 403 
Ala Leu Val Leu Thr Lys Glu Asp Lys Glu Gly Arg Leu He Leu Ser 
90 95 100 

aag aag cgt get cag tac gag cgt get tgg ggc gee ate gag gag etc 451 
Lys Lys Arg Ala Gin Tyr Glu Arg Ala Trp Gly Ala He Glu Glu Leu 
105 HO 115 

aag gaa aag gac gag cca gtt acc ggt acc gtc ate gag gtc gtc aag 49 9 
Lys Glu Lys Asp Glu Pro Val Thr Gly Thr Val He Glu Val Val Lys 
120 125 130 

ggt ggc etc ate ate gac ate ggt etc cgt ggc ttc ctg cct gca tec 
Gly Gly Leu He He Asp He Gly Leu Arg Gly Phe Leu Pro Ala Ser 
135 140 145 

etc gtt gag atg cgt cgc gtc cgc gac ctg gat ccg tac ate ggc cag 
Leu Val Glu Met Arg Arg Val Arg Asp Leu Asp Pro Tyr He Gly Gin 
150 155 160 165 

gag etc gaa get aag ate ate gag ctg gac aag aac cgc aac aac gtc 
Glu Leu Glu Ala Lys He He Glu Leu Asp Lys Asn Arg Asn Asn Val 
170 175 180 

gtt ctg tec cgt cgc gca ttc etc gag cag acc cag tct gag gtc cgc 
Val Leu Ser Arg Arg Ala Phe Leu Glu Gin Thr Gin Ser Glu Val Arg 
185 190 195 

tec gag ttc ctg cac cag etc cag aag ggc cag gtc cgc aag ggc gtc 
Ser Glu Phe Leu His Gin Leu Gin Lys Gly Gin Val Arg Lys Gly Val 
200 205 210 

gtc tct tec ate gtc aac ttc ggc gca ttc gtc gat etc ggc ggt gtc 
Val Ser Ser He Val Asn Phe Gly Ala Phe Val Asp Leu Gly Gly Val 
215 220 225 

gac gga ctg gtt cac gtt tec gag ctg tec tgg aag cac ate gac cac 
Asp Gly Leu Val His Val Ser Glu Leu Ser Trp Lys His He Asp His 
230 235 240 245 

cca tct gag gtt gtc acc gtc ggc gac gaa gtc acc gtt gag gtt etc 
Pro Ser Glu Val Val Thr Val Gly Asp Glu Val Thr Val Glu Val Leu 
250 255 260 

gag gtc gat etc gac cgc gag cgc gtc tec ctg tec ctg aag get acc 
Glu Val Asp Leu Asp Arg Glu Arg Val Ser Leu Ser Leu Lys Ala Thr 
265 270 275 

cag gaa gac cca tgg cgc gtc ttc get cgc act cac get gtg ggc cag 
Gin Glu Asp Pro Trp Arg Val Phe Ala Arg Thr His Ala Val Gly Gin 
280 285 290 

ate gtt cca ggc aag gtc acc aag ctg gtt cca ttc ggt gcg ttc gtt 
He Val Pro Gly Lys Val Thr Lys Leu Val Pro Phe Gly Ala Phe Val 
295 300 305 



547 



643 



739 
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cgc gtc gaa gag ggc ate gaa ggc etc gtc cac ate tec gag ctg get 
Arg Val Glu Glu Gly He Glu Gly Leu Val His lie Ser Glu Leu Ala 
310 315 320 325 

cag cgc cac gtc gag gtt ccg gac cag gtt gtc gca gtt ggc gaa gag 
Gin Arg His Val Glu Val Pro Asp Gin Val Val Ala Val Gly Glu Glu 
330 335 340 

gtc atg gtc aag gtc ate gac ate gat etc gag cgt cgt cgt ate tec 
Val Met Val Lys Val He Asp He Asp Leu Glu Arg Arg Arg He Ser 
345 350 355 

ctg tec etc aag cag get gac gag gac tac acc gaa gag ttc gac cca 
Leu Ser Leu Lys Gin Ala Asp Glu Asp Tyr Thr Glu Glu Phe Asp Pro 
360 365 370 

tec aag tac gga atg get gac tec tac gac gag cag ggt aac tac ate 
Ser Lys Tyr Gly Met Ala Asp Ser Tyr Asp Glu Gin Gly Asn Tyr He 
375 380 385 

ttc cct gag ggc ttc gac gec gag acc aac gaa tgg etc gaa ggc ttc 
Phe Pro Glu Gly Phe Asp Ala Glu Thr Asn Glu Trp Leu Glu Gly Phe 
390 395 400 405 

gat gag cag cgt cag get tgg gaa get cgc tac gec gag tec gag cgt 
Asp Glu Gin Arg Gin Ala Trp Glu Ala Arg Tyr Ala Glu Ser Glu Arg 
410 415 420 

cgc ttc acc get cac acc get cag ate gag cgt cgt cgt cag cag get 
Arg Phe Thr Ala His Thr Ala Gin He Glu Arg Arg Arg Gin Gin Ala 
425 430 435 

gaa gag gca get gee gag get ccg gee ggc aac tac tec act gat tct 
Glu Glu Ala Ala Ala Glu Ala Pro Ala Gly Asn Tyr Ser Thr Asp Ser 
440 445 450 

gca gaa gat gca cct gca gca gaa gca gtt gaa gag tec get ggc tec 
Ala Glu Asp Ala Pro Ala Ala Glu Ala Val Glu Glu Ser Ala Gly Ser 
455 460 465 

etc get tec gat gag cag etc get get ctt cgc gag aag etc gca ggt 
Leu Ala Ser Asp Glu Gin Leu Ala Ala Leu Arg Glu Lys Leu Ala Gly 
470 475 480 485 

aac taatagttcc tgcacctctt aag 
Asn 



<210> 356 
<211> 486 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 356 

Met Pro Thr Asn Asn Ala Pro Gin Val Ala He Asn Asp He Gly Ser 
15 10 15 

Ala Glu Asp Phe Leu Ala Ala He Asp Ala Thr He Lys Tyr Phe Asn 
20 25 30 
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Asp Gly Asp He Val Glu Gly Thr Val Val Lys Val Asp Arg Asp Glu 
35 40 45 

Val Leu Leu Asp He Gly Tyr Lys Thr Glu Gly Val He Pro Ser Arg 
50 55 60 

Glu Leu Ser He Lys His Asp Val Asp Pro Asp Glu Val Val Glu Val 
65 70 75 80 

Gly Asp Gin He Asp Ala Leu Val Leu Thr Lys Glu Asp Lys Glu Gly 
85 90 

Arg Leu He Leu Ser Lys Lys Arg Ala Gin Tyr Glu Arg Ala Trp Gly 
100 105 HO 

Ala lie Glu Glu Leu Lys Glu Lys Asp Glu Pro Val Thr Gly Thr Val 
115 120 125 

He Glu Val Val Lys Gly Gly Leu He He Asp He Gly Leu Arg Gly 
130 135 140 

Phe Leu Pro Ala Ser Leu Val Glu Met Arg Arg Val Arg Asp Leu Asp 
145 150 155 160 

Pro Tyr He Gly Gin Glu Leu Glu Ala Lys He He Glu Leu Asp Lys 
165 170 175 

Asn Arg Asn Asn Val Val Leu Ser Arg Arg Ala Phe Leu Glu Gin Thr 
180 185 190 

Gin Ser Glu Val Arg Ser Glu Phe Leu His Gin Leu Gin Lys Gly Gin 
195 200 205 

Val Arg Lys Gly Val Val Ser Ser He Val Asn Phe Gly Ala Phe Val 
210 215 220 

Asp Leu Gly Gly Val Asp Gly Leu Val His Val Ser Glu Leu Ser Trp 
225 230 235 ^0 

Lys His He Asp His Pro Ser Glu Val Val Thr Val Gly Asp Glu Val 
245 250 255 

Thr Val Glu Val Leu Glu Val Asp Leu Asp Arg Glu Arg Val Ser Leu 
260 265 270 

Ser Leu Lys Ala Thr Gin Glu Asp Pro Trp Arg Val Phe Ala Arg Thr 
275 280 285 

His Ala Val Gly Gin He Val Pro Gly Lys Val Thr Lys Leu Val Pro 
290 295 300 

Phe Gly Ala Phe Val Arg Val Glu Glu Gly He Glu Gly Leu Val His 
305 310 315 320 

He Ser Glu Leu Ala Gin Arg His Val Glu Val Pro Asp Gin Val Val 
325 330 335 



Ala Val Gly Glu 



Glu Val Met Val Lys Val He Asp He Asp Leu Glu 



340 345 



350 



Arg He Ser Leu Ser Leu Lys Gin Ala Asp Glu Asp Tyr Thr 
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355 

Glu Glu Phe Asp Pro 
370 

Gin Gly Asn Tyr He 
385 

Trp Leu Glu Gly Phe 
405 

Ala Glu Ser Glu Arg 
420 

Arg Arg Gin Gin Ala 
435 

Tyr Ser Thr Asp Ser 
450 

Glu Ser Ala Gly Ser 
465 

Glu Lys Leu Ala Gly 
485 



360 

Ser Lys Tyr Gly Met Ala 
375 

Phe Pro Glu Gly Phe Asp 
390 395 

Asp Glu Gin Arg Gin Ala 
410 

Arg Phe Thr Ala His Thr 
425 

Glu Glu Ala Ala Ala Glu 
440 

Ala Glu Asp Ala Pro Ala 
455 

Leu Ala Ser Asp Glu Gin 
470 475 

Asn 



365 

Asp Ser Tyr Asp Glu 
380 

Ala Glu Thr Asn Glu 
400 

Trp Glu Ala Arg Tyr 
415 

Ala Gin He Glu Arg 
430 

Ala Pro Ala Gly Asn 
445 

Ala Glu Ala Val Glu 
460 

Leu Ala Ala Leu Arg 
480 



<210> 357 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXN01912 

taagacttag aaaggggctt aacatggcag tcgtaaccat gcgagagctt ctcgatgctg 6 0 

gtgtgcactt tgccaccaga cccgccgctg gaacccaaag atg cgt cgt ttc ate 115 

Met Arg Arg Phe He 



ttc acc gag cgt aac ggc ate tac ate att gac ctt cag cag acc ctg 
Phe Thr Glu Arg Asn Gly He Tyr He He Asp Leu Gin Gin Thr Leu 
10 15 20 

acc tac ate gat cag get ttc gag ttc gtc aag gaa acc gtt get cac 
Thr Tyr He Asp Gin Ala Phe Glu Phe Val Lys Glu Thr Val Ala His 
25 30 35 

ggt ggc acc gtt ctt ttc gtt ggt acc aaa aag cag get cag gaa get 
Glv Gly Thr Val Leu Phe Val Gly Thr Lys Lys Gin Ala Gin Glu Ala 
40 45 50 

gtt cag gtt gag gca gac cgc gtt ggt atg cct tac gtg aac cac cgt 
Val Gin Val Glu Ala Asp Arg Val Gly Met Pro Tyr Val Asn His Arg 



tgg etc ggc ggc atg ctg acc aac ttc cag acc gtt tec aag cgt ctg 



355 
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Trp Leu Gly Gly Met Leu Thr Asn Phe Gin Thr Val Ser Lys Arg Leu 
70 75 80 85 

aac cgc atg aag gaa ctg cag gca atg gat get gca gaa aac ggc tac 
Asn Arg Met Lys Glu Leu Gin Ala Met Asp Ala Ala Glu Asn Gly Tyr 
90 95 100 

gag ggt cgc acc aag cgc gaa gtt etc atg ctg acc cgt gag cgc acc 
Glu Gly Arg Thr Lys Arg Glu Val Leu Met Leu Thr Arg Glu Arg Thr 
105 HO 115 

aag ctg gag cgc gtc etc ggt ggt ate gca gag atg acc cgc gtg cct 
Lys Leu Glu Arg Val Leu Gly Gly He Ala Glu Met Thr Arg Val Pro 
120 125 130 

tec gca ctg tgg ate att gac acc aac aag gag cac ate get gtc get 
Ser Ala Leu Trp He He Asp Thr Asn Lys Glu His He Ala Val Ala 
135 140 145 

gag get cac aag ctg aac ate cca gtt gtt gee ate ctg gac acc aac 
Glu Ala His Lys Leu Asn He Pro Val Val Ala He Leu Asp Thr Asn 
150 155 160 165 

tgt gac cca gac gtt gtt gac ttc cca gtt cct ggt aac gac gac gca 
Cys Asp Pro Asp Val Val Asp Phe Pro Val Pro Gly Asn Asp Asp Ala 
170 175 180 

ate cgc tec acc gca ctg ctt tec cgc gtt ate tec acc get gtg gaa 
He Arg Ser Thr Ala Leu Leu Ser Arg Val He Ser Thr Ala Val Glu 
185 190 

gag ggt aag aag gca cgc gag gag cgt cag ctg gca get get aag gat 
Glu Gly Lys Lys Ala Arg Glu Glu Arg Gin Leu Ala Ala Ala Lys Asp 
200 205 210 

gca gca ggc gac gca aag cct gag gca gag gaa gca cca gca gca get 
Ala Ala Gly Asp Ala Lys Pro Glu Ala Glu Glu Ala Pro Ala Ala Ala 
215 220 225 

gag get gaa gag gca cct gca get gag get gaa gag gca cct gca get 
Glu Ala Glu Glu Ala Pro Ala Ala Glu Ala Glu Glu Ala Pro Ala Ala 
230 235 240 245 

gag taagctgccc ttaactgcag ttt 
Glu 



<210> 358 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 358 

Met Arg Arg Phe He Phe Thr Glu Arg Asn Gly He Tyr He He Asp 
1 5 10 i5 

Leu Gin Gin Thr Leu Thr Tyr He Asp Gin Ala Phe Glu Phe Val Lys 
20 25 30 

Glu Thr Val Ala His Gly Gly Thr Val Leu Phe Val Gly Thr Lys Lys 
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Gin Ala Gin Glu Ala Val Gin Val Glu Ala Asp Arg Val Gly Met Pro 
50 55 60 

Tyr Val Asn His Arg Trp Leu Gly Gly Met Leu Thr Asn Phe Gin Thr 
65 70 75 80 

Val Ser Lys Arg Leu Asn Arg Met Lys Glu Leu Gin Ala Met Asp Ala 
85 90 95 

Ala Glu Asn Gly Tyr Glu Gly Arg Thr Lys Arg Glu Val Leu Met Leu 
100 105 110 

Thr Arg Glu Arg Thr Lys Leu Glu Arg Val Leu Gly Gly He Ala Glu 
115 120 125 

Met Thr Arg Val Pro Ser Ala Leu Trp He He Asp Thr Asn Lys Glu 
130 135 140 

His He Ala Val Ala Glu Ala His Lys Leu Asn He Pro Val Val Ala 
145 150 155 160 

He Leu Asp Thr Asn Cys Asp Pro Asp Val Val Asp Phe Pro Val Pro 
165 170 175 

Gly Asn Asp Asp Ala He Arg Ser Thr Ala Leu Leu Ser Arg Val He 
180 185 190 

Ser Thr Ala Val Glu Glu Gly Lys Lys Ala Arg Glu Glu Arg Gin Leu 
195 200 205 

Ala Ala Ala Lys Asp Ala Ala Gly Asp Ala Lys Pro Glu Ala Glu Glu 
210 215 220 

Ala Pro Ala Ala Ala Glu Ala Glu Glu Ala Pro Ala Ala Glu Ala Glu 
225 230 235 240 

Glu Ala Pro Ala Ala Glu 
245 



<210> 359 
<211> 894 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (871) 

<223> FRXA01912 

<400> 359 

taagacttag aaaggggctt aacatggcag tcgtaaccat gcgagagctt ctcgatgctg 60 

gtgtgcactt tgccaccaga cccgccgctg gaacccaaag atg cgt cgt ttc ate 11! 

Met Arg Arg Phe He 

1 5 

ttc acc gag cgt aac ggc ate tac ate att gac ctt cag cag acc ctg 16 

Phe Thr Glu Arg Asn Gly He Tyr He He Asp Leu Gin Gin Thr Leu 
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acc tac ate gat cag get ttc gag ttc gtc aag gaa acc gtt get cac 
Thr Tyr He Asp Gin Ala Phe Glu Phe Val Lys Glu Thr Val Ala His 
25 30 35 

ggt ggc acc gtt ctt ttc gtt ggt acc aaa aag cag get cag gaa get 
Gly Gly Thr Val Leu Phe Val Gly Thr Lys Lys Gin Ala Gin Glu Ala 
40 45 50 

gtt cag gtt gag gca gac cgc gtt ggt atg cct tac gtg aac cac cgt 
Val Gin Val Glu Ala Asp Arg Val Gly Met Pro Tyr Val Asn His Arg 
55 60 65 

tgg etc ggc ggc atg ctg acc aac ttc cag acc gtt tec aag cgt ctg 
Trp Leu Gly Gly Met Leu Thr Asn Phe Gin Thr Val Ser Lys Arg Leu 
70 75 80 85 

aac cgc atg aag gaa ctg cag gca atg gat get gca gaa aac ggc tac 
Asn Arg Met Lys Glu Leu Gin Ala Met Asp Ala Ala Glu Asn Gly Tyr 
90 95 100 

gag ggt cgc acc aag cgc gaa gtt etc atg ctg acc cgt gag cgc acc 
Glu Gly Arg Thr Lys Arg Glu Val Leu Met Leu Thr Arg Glu Arg Thr 
105 HO 115 

aag ctg gag cgc gtc etc ggt ggt ate gca gag atg acc cgc gtg cct 
Lys Leu Glu Arg Val Leu Gly Gly He Ala Glu Met Thr Arg Val Pro 
120 125 130 

tec gca ctg tgg ate att gac acc aac aag gag cac ate get gtc get 
Ser Ala Leu Trp lie lie Asp Thr Asn Lys Glu His He Ala Val Ala 
135 140 145 

gag get cac aag ctg aac ate cca gtt gtt gee ate ctg gac acc aac 
Glu Ala His Lys Leu Asn He Pro Val Val Ala He Leu Asp Thr Asn 
150 155 160 165 

tgt gac cca gac gtt gtt gac ttc cca gtt cct ggt aac gac gac gca 
Cys Asp Pro Asp Val Val Asp Phe Pro Val Pro Gly Asn Asp Asp Ala 
170 175 180 

ate cgc tec acc gca ctg ctt tec cgc gtt ate tec acc get gtg gaa 
He Arg Ser Thr Ala Leu Leu Ser Arg Val He Ser Thr Ala Val Glu 
185 190 195 

gag ggt aag aag gca cgc gag gag cgt cag ctg gca get get aag gat 
Glu Gly Lys Lys Ala Arg Glu Glu Arg Gin Leu Ala Ala Ala Lys Asp 
200 205 210 

gca gca ggc gac gca aag cct gag gca gag gaa gca cca gca gca get 
Ala Ala Gly Asp Ala Lys Pro Glu Ala Glu Glu Ala Pro Ala Ala Ala 
215 220 225 

gag get gaa gag gca cct gca get gag get gaa gaa cac ctg cag ctg 
Glu Ala Glu Glu Ala Pro Ala Ala Glu Ala Glu Glu His Leu Gin Leu 
230 235 240 245 

agt aag ctg ccc tta act gca gtt tct gca gtt age tgaccaattt 
Ser Lys Leu Pro Leu Thr Ala Val Ser Ala Val Ser 
250 255 



BGI-130CP 



-563- 



aaagccccca cga 



<210> 360 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 360 

Met Arg Arg Phe He Phe Thr Glu Arg Asn Gly He Tyr He He Asp 
15 10 15 

Leu Gin Gin Thr Leu Thr Tyr He Asp Gin Ala Phe Glu Phe Val Lys 
20 25 30 

Glu Thr Val Ala His Gly Gly Thr Val Leu Phe Val Gly Thr Lys Lys 
35 40 45 

Gin Ala Gin Glu Ala Val Gin Val Glu Ala Asp Arg Val Gly Met Pro 
50 55 60 

Tyr Val Asn His Arg Trp Leu Gly Gly Met Leu Thr Asn Phe Gin Thr 
65 70 75 80 

Val Ser Lys Arg Leu Asn Arg Met Lys Glu Leu Gin Ala Met Asp Ala 
85 90 95 

Ala Glu Asn Gly Tyr Glu Gly Arg Thr Lys Arg Glu Val Leu Met Leu 
100 105 HO 

Thr Arg Glu Arg Thr Lys Leu Glu Arg Val Leu Gly Gly He Ala Glu 
115 120 125 

Met Thr Arg Val Pro Ser Ala Leu Trp He He Asp Thr Asn Lys Glu 
130 135 140 

His He Ala Val Ala Glu Ala His Lys Leu Asn He Pro Val Val Ala 
145 150 155 160 

He Leu Asp Thr Asn Cys Asp Pro Asp Val Val Asp Phe Pro Val Pro 
165 170 175 

Gly Asn Asp Asp Ala He Arg Ser Thr Ala Leu Leu Ser Arg Val He 
180 185 190 

Ser Thr Ala Val Glu Glu Gly Lys Lys Ala Arg Glu Glu Arg Gin Leu 
195 200 205 

Ala Ala Ala Lys Asp Ala Ala Gly Asp Ala Lys Pro Glu Ala Glu Glu 
210 215 220 

Ala Pro Ala Ala Ala Glu Ala Glu Glu Ala Pro Ala Ala Glu Ala Glu 
225 230 235 240 

Glu His Leu Gin Leu Ser Lys Leu Pro Leu Thr Ala Val Ser Ala Val 
245 250 255 



Ser 
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<210> 361 
<211> 737 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (714) 
<223> RXA02041 

<400> 361 

cgt ttg ggc ate act tec gac tgg aag tec cat tgg tac gec gac aag 
Arg Leu Gly lie Thr Ser Asp Trp Lys Ser His Trp Tyr Ala Asp Lys 



tct tac get gac tac gtc gca gaa gac ate aag att cgc gaa ttc ctg 
Ser Tyr Ala Asp Tyr Val Ala Glu Asp lie Lys lie Arg Glu Phe Leu 



tec aag ggc etc gac cgt gec ggc ate gee gac gtc gtc ate gag cgc 
Ser Lys Gly Leu Asp Arg Ala Gly lie Ala Asp Val Val lie Glu Arg 
35 40 45 

acc cgc gac cgc gtt cgc gta gac ate cac acc get cgc cca ggc ate 
Thr Arg Asp Arg Val Arg Val Asp lie His Thr Ala Arg Pro Gly lie 



gtc att ggt cgt cgt ggc get gag get gac cgc ate cgc cgt gag etc 
Val lie Gly Arg Arg Gly Ala Glu Ala Asp Arg lie Arg Arg Glu Leu 



gag aag etc acc ggc aag cag gtt gee etc aac ate etc gag gtc aag 
Glu Lys Leu Thr Gly Lys Gin Val Ala Leu Asn lie Leu Glu Val Lys 



aac gtc gat get aac get aag ctg gtg gca cag tec ate get gag cag 
Asn Val Asp Ala Asn Ala Lys Leu Val Ala Gin Ser lie Ala Glu Gin 
100 105 110 

ctg acc aac cgc gtg gca ttc cgt cgc gca atg cgc aag get ate cag 
Leu Thr Asn Arg Val Ala Phe Arg Arg Ala Met Arg Lys Ala lie Gin 
115 120 125 

tct gca atg cgt cag cca cag gtt aag ggc ate aag gtc gtg tgc tec 
Ser Ala Met Arg Gin Pro Gin Val Lys Gly He Lys Val Val Cys Ser 
130 135 140 

ggt cgt etc ggc ggt gec gag atg tec cgc acc gag cgc tac cac gaa 
Gly Arg Leu Gly Gly Ala Glu Met Ser Arg Thr Glu Arg Tyr His Glu 
145 150 155 160 

ggt cgc gtt cca ctg cac acc ctt cgc gca gaa ate gat tac ggc acc 
Gly Arg Val Pro Leu His Thr Leu Arg Ala Glu He Asp Tyr Gly Thr 
165 170 175 

tac gag get cac acc act ttc gga cgc ate ggc gtc aag gtg tgg ate 
Tyr Glu Ala His Thr Thr Phe Gly Arg He Gly Val Lys Val Trp He 
180 185 190 

tac aag ggt gac gtc gtt ggt gga cgt cgc gag age gag ate aat gca 



BGI-130CP 



-565- 



Tyr Lys Gly Asp Val Val Gly Gly Arg Arg Glu Ser Glu He Asn Ala 
195 200 205 

ccc gca gag cgt cgc ggc cgc ggc gac cgc aac gca cgt ccg cgt cgt 672 
Pro Ala Glu Arg Arg Gly Arg Gly Asp Arg Asn Ala Arg Pro Arg Arg 



210 215 



220 



ggt ggc cag cgt cgt cag cgt get gag cag aag cag gag ggc 



714 

Gly Gly Gin Arg Arg Gin Arg Ala Glu Gin Lys Gin Glu Gly 
225 230 235 



taaacatget tattcctaag cgc 



<210> 362 
<211> 238 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Arg Leu Gly He Thr Ser Asp Trp Lys Ser His Trp Tyr Ala Asp Lys 
15 10 15 

Ser Tyr Ala Asp Tyr Val Ala Glu Asp He Lys He Arg Glu Phe Leu 
20 25 30 

Ser Lys Gly Leu Asp Arg Ala Gly He Ala Asp Val val He Glu Arg 
35 40 45 

Thr Arg Asp Arg Val Arg Val Asp He His Thr Ala Arg Pro Gly He 
50 55 60 



Val 



He Gly Arg Arg Gly Ala Glu Ala Asp Arg He Arg Arg Glu Leu 



Glu Lys Leu Thr Gly Lys Gin Val Ala Leu Asn He Leu Glu Val Lys 
85 90 95 

Asn Val Asp Ala Asn Ala Lys Leu Val Ala Gin Ser He Ala Glu Gin 
100 105 HO 

Leu Thr Asn Arg Val Ala Phe Arg Arg Ala Met Arg Lys Ala He Gin 
115 120 125 

Ser Ala Met Arg Gin Pro Gin Val Lys Gly He Lys Val Val Cys Ser 
130 135 140 

Gly Arg Leu Gly Gly Ala Glu Met Ser Arg Thr Glu Arg Tyr His Glu 
145 150 155 160 

Glv Arg Val Pro Leu His Thr Leu Arg Ala Glu He Asp Tyr Gly Thr 
165 170 175 

Tyr Glu Ala His Thr Thr Phe Gly Arg He Gly Val Lys Val Trp He 
180 185 190 

Tyr Lys Gly Asp Val Val Gly Gly Arg Arg Glu Ser Glu He Asn Ala 
195 200 205 

Pro Ala Glu Arg Arg Gly Arg Gly Asp Arg Asn Ala Arg Pro Arg Arg 
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Gly Gly Gin Arg Arg Gin Arg Ala Glu Gin Lys Gin Glu Gly 
225 230 235 



<210> 363 
<211> 726 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (703) 

<223> RXA00672 

<400> 363 cr . 
tggagatcgg ttcaatctcc gacgtgaccc cacagccaca caacggctgc cgtccaccaa 60 

agcgtcgtcg cgtttaatag ggaaggaaag gtaatacaaa atg get cgt tat acc 115 
y y Met Ala Arg Tyr Thr 



ggc cca gca acc cgt aaa tec cgt cgt ctg cgc gtc gac ctt gtt ggt 
Gly Pro Ala Thr Arg Lys Ser Arg Arg Leu Arg Val Asp Leu Val Gly 
10 15 20 

gga gac atg gcg ttt gag cgc cgt cct tac cct cca gga cag gca ggc 
Gly Asp Met Ala Phe Glu Arg Arg Pro Tyr Pro Pro Gly Gin Ala Gly 
25 30 35 

cgt gca cgc ate aag gag tec gag tac ctg ctg cag etc cag gag aag 
Arg Ala Arg He Lys Glu Ser Glu Tyr Leu Leu Gin Leu Gin Glu Lys 
40 45 50 

cag aag get cgt ttc ate tac ggc gtc atg gaa aag cag ttc cgt cgt 
Gin Lys Ala Arg Phe He Tyr Gly Val Met Glu Lys Gin Phe Arg Arg 
55 60 65 

tac tac gee gag get aac cgt cgc gca ggc aag acc ggt gag aac ctg 
Tyr Tyr Ala Glu Ala Asn Arg Arg Ala Gly Lys Thr Gly Glu Asn Leu 
70 75 80 85 

gtc gtc ctg etc gag tec cgc etc gac aac gtc gtg tac cgc gca ggt 
Val Val Leu Leu Glu Ser Arg Leu Asp Asn Val Val Tyr Arg Ala Gly 
90 95 100 

ctg gca aac acc cgt cgc cag get cgt cag ctt gtt tec cac ggt cac 
Leu Ala Asn Thr Arg Arg Gin Ala Arg Gin Leu Val Ser His Gly His 
105 HO 115 

ttc acc gtg aac ggc aag gca ate gac gtt cca tct ttc cgc gtt tct 
Phe Thr Val Asn Gly Lys Ala He Asp Val Pro Ser Phe Arg Val Ser 
120 125 130 

cag tac gac ate ate aat gtt cgt gag aag tec cag aag atg aac tgg 
Gin Tyr Asp He He Asn Val Arg Glu Lys Ser Gin Lys Met Asn Trp 
135 140 145 

ttc gaa gag get cag gac aac ctg gec gac gca gtc gtc cca get tgg 
Phe Glu Glu Ala Gin Asp Asn Leu Ala Asp Ala Val Val Pro Ala Trp 
150 155 160 165 
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ctc cag gtc gtt cct gag aac ctt cgt ate etc gtg cac cag etc cca 
Leu Gin Val Val Pro Glu Asn Leu Arg lie Leu Val His Gin Leu Pro 
170 175 180 

gag cgc gca cag ate gat ate eea etg eaa gag cag etc ate gtc gag 
Glu Arg Ala Gin He Asp He Pro Leu Gin Glu Gin Leu lie Val Glu 
185 190 195 

ttc tac teg aag tagtttttgc ttacccggct gee 
Phe Tyr Ser Lys 
200 



<210> 364 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Ala 6 Arg Tyr Thr Gly Pro Ala Thr Arg Lys Ser Arg Arg Leu Arg 
15 10 15 

Val Asp Leu Val Gly Gly Asp Met Ala Phe Glu Arg Arg Pro Tyr Pro 
20 25 30 

Pro Gly Gin Ala Gly Arg Ala Arg He Lys Glu Ser Glu Tyr Leu Leu 
35 40 45 

Gin Leu Gin Glu Lys Gin Lys Ala Arg Phe He Tyr Gly Val Met Glu 
50 55 60 

Lys Gin Phe Arg Arg Tyr Tyr Ala Glu Ala Asn Arg Arg Ala Gly Lys 
65 70 75 80 

Thr Gly Glu Asn Leu Val Val Leu Leu Glu Ser Arg Leu Asp Asn Val 
85 90 95 

Val Tyr Arg Ala Gly Leu Ala Asn Thr Arg Arg Gin Ala Arg Gin Leu 
100 105 11° 

Val Ser His Gly His Phe Thr Val Asn Gly Lys Ala He Asp Val Pro 
115 120 125 

Ser Phe Arg Val Ser Gin Tyr Asp He He Asn Val Arg Glu Lys Ser 
130 135 140 

Gin Lys Met Asn Trp Phe Glu Glu Ala Gin Asp Asn Leu Ala Asp Ala 
145 150 155 160 

Val Val Pro Ala Trp Leu Gin Val Val Pro Glu Asn Leu Arg He Leu 
165 170 175 

Val His Gin Leu Pro Glu Arg Ala Gin He Asp He Pro Leu Gin Glu 
180 185 190 

Gin Leu He Val Glu Phe Tyr Ser Lys 
195 200 



643 



<210> 365 
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<211> 756 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (733) 

<223> RXA00697 



<400> 365 

taccacggcc gcgttgcagc tctcgctgac gccgctcgtg aaggtggtct gaaattctaa 60 

tqatgaccat ttctaagaac atcaacggaa ggattgcgta atg ccg gga cgt gaa 115 

Met Pro Gly Arg Glu 



egg cgt gac ggc gga cgc tec gee gac gac aac aag caa aac gat cgc 
Arg Arg Asp Gly Gly Arg Ser Ala Asp Asp Asn Lys Gin Asn Asp Arg 
10 15 20 

aac gag cgt cgt ggc gga ggc cgc cgc gat gac cgt cgc aat cag cag 
Asn Glu Arg Arg Gly Gly Gly Arg Arg Asp Asp Arg Arg Asn Gin Gin 
25 30 35 

cag gac gag cgc tea cag tac ate gag cgt gta gtc acc ate aac cgt 
Gin Asp Glu Arg Ser Gin Tyr He Glu Arg Val Val Thr He Asn Arg 
40 45 50 

gtg tec aag gtc gtc aag ggt ggt cgt cgc ttc age ttc acc gca ctt 
Val Ser Lys Val Val Lys Gly Gly Arg Arg Phe Ser Phe Thr Ala Leu 
55 60 65 

gtc ate gtt ggc gac ggc aag gga atg gtc ggt gtc ggt tac ggc aag 
Val He Val Gly Asp Gly Lys Gly Met Val Gly Val Gly Tyr Gly Lys 
70 75 80 85 

gec aag gaa gtt cct gec gca ate cag aag ggt gca gaa gag get cgt 
Ala Lys Glu Val Pro Ala Ala He Gin Lys Gly Ala Glu Glu Ala Arg 
90 95 100 

aag aac ttc ttc cgc gtc cca atg gtc aac ggc acc ate acc cac cca 
Lys Asn Phe Phe Arg Val Pro Met Val Asn Gly Thr He Thr His Pro 
105 HO H5 

gtt cag ggc gaa aag gca gec ggc ate gtt atg ctg aag cca get get 
Val Gin Gly Glu Lys Ala Ala Gly He Val Met Leu Lys Pro Ala Ala 
120 125 130 

cca ggt acc ggt gtt ate gec ggt ggc gca gca cgt cca gtt ctt gag 
Pro Gly Thr Gly Val He Ala Gly Gly Ala Ala Arg Pro Val Leu Glu 
135 140 145 

tgc gca ggt ate caa gac ate ctg tec aag tec ctt ggt tct gac aac 
Cys Ala Gly He Gin Asp He Leu Ser Lys Ser Leu Gly Ser Asp Asn 
150 155 160 165 

get ate aac gtc gtc cac gca act gtg gat ggc ctg aag cag ctg gtc 
Ala He Asn Val Val His Ala Thr Val Asp Gly Leu Lys Gin Leu Val 
170 175 180 

cgc cct gaa gag gtt gca gec cgc cgt ggc aag acc ate gaa gag gtc 
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Arg Pro Glu Glu Val Ala Ala Arg Arg Gly Lys Thr He Glu Glu Val 
185 190 195 

gca cca gca cgt att ctg cgt gca cgc gca ggt cag gag gcg 
Ala Pro Ala Arg He Leu Arg Ala Arg Ala Gly Gin Glu Ala 
200 205 210 

taagaaatgg cgctgaagat tac 



<210> 366 
<211> 211 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Met Pro Gly Arg Glu Arg Arg Asp Gly Gly Arg Ser Ala Asp Asp Asn 
15 10 15 

Lys Gin Asn Asp Arg Asn Glu Arg Arg Gly Gly Gly Arg Arg Asp Asp 
20 25 30 

Arg Arg Asn Gin Gin Gin Asp Glu Arg Ser Gin Tyr He Glu Arg Val 
35 40 45 

Val Thr He Asn Arg Val Ser Lys Val Val Lys Gly Gly Arg Arg Phe 
50 55 60 

Ser Phe Thr Ala Leu Val He Val Gly Asp Gly Lys Gly Met Val Gly 
65 70 75 80 

Val Gly Tyr Gly Lys Ala Lys Glu Val Pro Ala Ala He Gin Lys Gly 
85 90 95 

Ala Glu Glu Ala Arg Lys Asn Phe Phe Arg Val Pro Met Val Asn Gly 
100 105 HO 

Thr He Thr His Pro Val Gin Gly Glu Lys Ala Ala Gly He Val Met 
115 120 125 

Leu Lys Pro Ala Ala Pro Gly Thr Gly Val He Ala Gly Gly Ala Ala 
130 135 140 

Arg Pro Val Leu Glu Cys Ala Gly He Gin Asp He Leu Ser Lys Ser 
145 150 155 160 

Leu Gly Ser Asp Asn Ala He Asn Val Val His Ala Thr Val Asp Gly 
165 170 175 

Leu Lys Gin Leu Val Arg Pro Glu Glu Val Ala Ala Arg Arg Gly Lys 
180 185 190 

Thr He Glu Glu Val Ala Pro Ala Arg He Leu Arg Ala Arg Ala Gly 
195 200 205 

Gin Glu Ala 
210 



<210> 367 
<211> 390 
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<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) - . (367) 

<223> RXN00545 



gctgacgcL cgaccctcct gctatgccaa cgacggcatg gccgaaaaaa caattactag 60 

accataggag gtgatgaggt ccgtgcgtca atacgaactt atg ate att etc gat 115 

Met lie lie Leu Asp 



cct tct cag gat gag cgc act gtt gec ccg tec ctg gat aaa ttc etc 
Pro Ser Gin Asp Glu Arg Thr Val Ala Pro Ser Leu Asp Lys Phe Leu 
10 15 20 

gag gtt gtc cgc aag gac aag ggt gac gtt gtg aag gtt gat gtt tgg 
Glu Val Val Arg Lys Asp Lys Gly Asp Val Val Lys Val Asp Val Trp 
25 30 35 

age aag cgc cgt ctt gca tac cca ate gac aag aag gaa gag ggc gtt 
Gly Lys Arg Arg Leu Ala Tyr Pro He Asp Lys Lys Glu Glu Gly Val 
40 45 50 

tac gec gtc gtc gat etc aag tgt gag tct gcg acc gta etc gag etc 
Tyr Ala Val Val Asp Leu Lys Cys Glu Ser Ala Thr Val Leu Glu Leu 
55 60 65 

gat cgt gtt ctg aac ctg aat gat ggt gtc ctg cgc acc aag gtt ctg 
Asp Arg Val Leu Asn Leu Asn Asp Gly Val Leu Arg Thr Lys Val Leu 
70 75 80 85 

cga etc gac aag taaagaactt taaggctcta gag 
Aorg Leu Asp Lys 



<210> 368 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Met He He Leu Asp Pro Ser Gin Asp Glu Arg Thr Val Ala Pro Ser 
15 10 15 

Leu Asp Lys Phe Leu Glu Val Val Arg Lys Asp Lys Gly Asp Val Val 
20 25 30 

Lys Val Asp Val Trp Gly Lys Arg Arg Leu Ala Tyr Pro He Asp Lys 
35 40 45 

Lys Glu Glu Gly Val Tyr Ala Val Val Asp Leu Lys Cys Glu Ser Ala 
50 55 60 

Thr Val Leu Glu Leu Asp Arg Val Leu Asn Leu Asn Asp Gly Val Leu 
65 70 75 80 
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Arg Thr Lys Val Leu Arg Leu Asp Lys 
85 



<210> 369 
<211> 355 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (355) 

<223> FRXA00545 



gctgacgcaa cgaccctcct gctatgccaa cgacggcatg gccgaaaaaa caattactag 60 
accataggag gtgatgaggt ccgtgcgtca atacgaactt atg ate att etc gat 115 

1 5 

act tct cag gat gag cgc act gtt gec ccg tec ctg gat aaa ttc etc 163 
Pro Ser Gin Asp- Glu Arg Thr Val Ala Pro Ser Leu Asp Lys Phe Leu 
10 15 z 

gag gtt gte ege aag gae aag ggt gae gtt gtg aag gtt gat gtt tgg 211 
III val val Arg Lys Asp Lys Gly Asp Val Val Lys Val Asp Val Trp 



Gly Lys Arg Arg Leu Ala Tyr Pro He Asp Lys Lys Glu Glu Gly Val 
40 45 50 

tac gec gtc gtc gat etc aag tgt gag tct gcg acc gta etc gag etc 

Tyr Ala Val Val Asp Leu Lys Cys Glu Ser Ala Thr Val Leu Glu Leu 
55 60 65 

gat cgt gtt ctg aac ctg aat gat ggt gtc ctg cgc acc aag gtt ctg 
Lp Arg Val Leu Asn Leu Asn Asp Gly Val Leu Arg Thr Lys Val Leu 



355 



<210> 370 
<211> 85 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 370 

Met He He Leu Asp Pro Ser Gin 
1 5 

Leu Asp Lys Phe Leu Glu Val Val 
20 

Lys Val Asp Val Trp Gly Lys Arg 
35 40 

Lys Glu Glu Gly Val Tyr Ala Val 
50 55 

Thr Val Leu Glu Leu Asp Arg Val 



Asp Glu Arg Thr Val Ala Pro Ser 
10 I 5 

Arg Lys Asp Lys Gly Asp Val Val 
25 30 

Arg Leu Ala Tyr Pro He Asp Lys 
45 

Val Asp Leu Lys Cys Glu Ser Ala 
60 

Leu Asn Leu Asn Asp Gly Val Leu 
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Arg Thr Lys Val Leu 



<210> 371 
<211> 588 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (565) 

<223> RXA01279 

tgtccgttac aagatcgtcc gtggcgcact ggatacccag ggtgttaagg accgcaagca 60 

ggctcgttcc cgctacggcg cgaagagggg ataattaaaa atg cgt aaa tea gca 115 
ya Met Arg Lys Ser Ala 

1 5 

get cct aag cgt cca gta gtt cag gac cct gta tac aag tec gag etc 163 
Ala Pro Lys Arg Pro Val Val Gin Asp Pro Val Tyr Lys Ser Glu Leu 
10 15 20 

gtt acc cag etc gta aac aag ate etc ate ggt ggc aag aag tec acc 211 
Val Thr Gin Leu Val Asn Lys lie Leu He Gly Gly Lys Lys Ser Thr 
25 3° 35 

gca gag cgc ate gtc tac ggt gca etc gag ate tgc cgt gag aag acc 25i 
Ala Glu Arg lie Val Tyr Gly Ala Leu Glu lie Cys Arg Glu Lys Thr 
40 45 50 

ggc ace gat cca gta gga acc etc gag aag get etc ggc aac gtg cgt 30' 
Gly Thr Asp Pro Val Gly Thr Leu Glu Lys Ala Leu Gly Asn Val Arg 
55 60 65 

cca gac etc gaa gtt cgt tec cgc cgt gtt ggt ggc get acc tac cag 35 
Pro Asp Leu Glu Val Arg Ser Arg Arg Val Gly Gly Ala Thr Tyr Gin 
70 75 80 85 

gtg cca gtg gat gtt cgc cca gag cgc gca aac acc etc gca ctg cgt 40 
val Pro val Asp Val Arg Pro Glu Arg Ala Asn Thr Leu Ala Leu Arg 
90 95 1°° 

tgg ttg gta acc ttc acc cgt cag cgt cgt gag aac acc atg ate gag 45 
Trp Leu Val Thr Phe Thr Arg Gin Arg Arg Glu Asn Thr Met He Glu 
105 HO 115 

cgt ctt gca aac gaa ctt ctg gat gca gec aac ggc ctt ggc get tec 4S 
Arg Leu Ala Asn Glu Leu Leu Asp Ala Ala Asn Gly Leu Gly Ala Ser 
120 125 130 

gtg aag cgt cgc gaa gac acc cac aag atg gca gag gee aac cgc gec 5< 
Val Lys Arg Arg Glu Asp Thr His Lys Met Ala Glu Ala Asn Arg Ala 
135 140 145 

ttc get cac tac cgc tgg tagtactgee aagacatgaa age 5 
Phe Ala His Tyr Arg Trp 
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<210> 372 
<211> 155 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 



Met^rg Lys Ser Ala Ala Pro Lys Arg Pro Val Val Gin Asp Pro Val 

Tyr Lys Ser Glu Leu Val Thr Gin Leu Val Asn Lys He Leu He Gly 

20 25 
Gly Lys Lys Ser Thr Ala Glu Arg He Val Tyr Gly Ala Leu Glu lie 

35 40 4b 

Cys Arg Glu Lys Thr Gly Thr Asp Pro Val Gly Thr Leu Glu Lys Ala 

50 55 60 

Leu Gly Asn Val Arg Pro Asp Leu Glu Val Arg Ser Arg Arg Val Gly 

65 70 75 

Gly Ala Thr Tyr Gin Val Pro Val Asp Val Arg Pro Glu Arg Ala Asn 
85 90 

Thr Leu Ala Leu Arg Trp Leu Val Thr Phe Thr Arg Gin Arg Arg Glu 
100 105 HO 

Asn Thr Met He Glu Arg Leu Ala Asn Glu Leu Leu Asp Ala Ala Asn 
115 120 125 

Gly Leu Gly Ala Ser Val Lys Arg Arg Glu Asp Thr His Lys Met Ala 
130 135 I 40 

Glu Ala Asn Arg Ala Phe Ala His Tyr Arg Trp 
145 150 I 55 



<210> 373 
<211> 519 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (496) 

<223> RXA00694 

ItTc'Jtlla gttcggtgag cgttgagtgg ccagaaaaca cacggttaac gtccaaggtg 60 
ggaagggaac cccaacgaga aaggcatcag gtcgtctcta atg aca atg act gat 115 



Pro He Ala Asp Me' 



163 

t Leu Ser Arg Val Arg Asn Ala Ser Asn Ala His 
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cac gac acc gtg tec atg cca tec tec aag ate aag gca aac ate gee 
His Asp Thr Val Ser Met Pro Ser Ser Lys lie Lys Ala Asn He Ala 
25 30 35 

gag ate ttg aag cag gaa ggc tac ate get aac tac acc gtt gag gat 
Glu He Leu Lys Gin Glu Gly Tyr He Ala Asn Tyr Thr Val Glu Asp 
40 45 50 

gca aag gtc ggc aag acc ctg tec etc gag ctg aag tac age aac acc 
Ala Lys Val Gly Lys Thr Leu Ser Leu Glu Leu Lys Tyr Ser Asn Thr 
55 60 65 

cgt gag cgc tec ate get ggt ctg cgc cgc gtt tec aag cct ggt ctg 
Arg Glu Arg Ser He Ala Gly Leu Arg Arg Val Ser Lys Pro Gly Leu 
70 75 80 85 

cgt gta tac get aag tec acc aat ctg cca cag gtt ctg ggc ggc ctt 
Arg Val Tyr Ala Lys Ser Thr Asn Leu Pro Gin Val Leu Gly Gly Leu 
90 95 10° 

ggc gtg get ate att tec acg tea cag ggc etc ctg acc gac cgt cag 
Gly Val Ala He He Ser Thr Ser Gin Gly Leu Leu Thr Asp Arg Gin 
105 HO 115 

get acc gag aag ggc gta ggc gga gaa gtc etc gee tac gtc tgg 
Ala Thr Glu Lys Gly Val Gly Gly Glu Val Leu Ala Tyr Val Trp 
120 125 130 

taatagggag gattgactaa ata 



<210> 374 
<211> 132 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 374 

Met Thr Met Thr Asp Pro He Ala 
1 5 

Ala Ser Asn Ala His His Asp Thr 
20 

Lys Ala Asn He Ala Glu He Leu 
35 40 

Tyr Thr Val Glu Asp Ala Lys Val 
50 55 

Lys Tyr Ser Asn Thr Arg Glu Arg 
65 70 

Ser Lys Pro Gly Leu Arg Val Tyr 
85 

Val Leu Gly Gly Leu Gly Val Ala 
100 

Leu Thr Asp Arg Gin Ala Thr Glu 
115 120 



Asp Met Leu Ser Arg Val Arg Asn 
10 15 

Val Ser Met Pro Ser Ser Lys He 
25 30 

Lys Gin Glu Gly Tyr He Ala Asn 
45 

Gly Lys Thr Leu Ser Leu Glu Leu 
60 

Ser He Ala Gly Leu Arg Arg Val 
75 80 

Ala Lys Ser Thr Asn Leu Pro Gin 
90 95 

He He Ser Thr Ser Gin Gly Leu 
105 HO 

Lys Gly Val Gly Gly Glu Val Leu 
125 
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Ala Tyr Val Trp 
130 



<210> 375 
<211> 492 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXN02038 

ctgctgcttc cgcaaagaag ctgcacgttt tctccggctc cgagcaccca tacgctgctc 60 

agaagcctga ggcctacgag atcaagaagg tggcccagta atg tea gag cct ate 115 
M Met Ser Glu Pro He 

1 5 

cag aac gag aac gta gag age aac gtc gca gae get get gac ate get 163 
Gin Asn Glu Asn Val Glu Ser Asn Val Ala Asp Ala Ala Asp He Ala 
10 15 20 

gca gca acc get gca acc gag gag tte acc aac acc ate ggc gat gca 211 
Ala Ala Thr Ala Ala Thr Glu Glu Phe Thr Asn Thr He Gly Asp Ala 
25 30 35 

att get act get tec gaa gaa gag acc ate gag get gca cca gta gta 255 
He Ala Thr Ala Ser Glu Glu Glu Thr He Glu Ala Ala Pro Val Val 
40 45 50 

etc gac ggc cca ate cag acc gtt ggt cgc cgt aag cgc gcc ate gtt 3 0' 
Leu Asp Gly Pro He Gin Thr Val Gly Arg Arg Lys Arg Ala He Val 
55 60 65 

cgc gtc cgc ctt gta get ggc tec ggc gag tte aag tgc aac ggt cgc 35 
Arg Val Arg Leu Val Ala Gly Ser Gly Glu Phe Lys Cys Asn Gly Arg 
70 75 80 85 

acc ctg gaa gag tac tte cct aac aag ctg cac cag cag ctg ate aag 40 
Thr Leu Glu Glu Tyr Phe Pro Asn Lys Leu His Gin Gin Leu He Lys 
90 95 100 

get cct ttg gtc ctt ctg gac cgc ctg aac caa tgc aac ate gag get 45 
Ala Pro Leu Val Leu Leu Asp Arg Leu Asn Gin Cys Asn He Glu Ala 
105 HO 115 

tct ata aag gga cct aaa tagateggee aggttatggc aat 4S 
Ser He Lys Gly Pro Lys 
120 



<210> 376 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 376 ^ 

Met Ser Glu Pro He Gin Asn Glu Asn Val Glu Ser Asn Val Ala Asp 
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Ala Ala Asp He Ala Ala Ala Thr Ala Ala Thr Glu Glu Phe Thr Asn 
20 25 30 

Thr He Gly Asp Ala He Ala Thr Ala Ser Glu Glu Glu Thr He Glu 
35 40 45 

Ala Ala Pro Val Val Leu Asp Gly Pro He Gin Thr Val Gly Arg Arg 
50 55 60 

Lys Arg Ala He Val Arg Val Arg Leu Val Ala Gly Ser Gly Glu Phe 
65 70 75 

Lys Cys Asn Gly Arg Thr Leu Glu Glu Tyr Phe Pro Asn Lys Leu His 
85 90 

Gin Gin Leu He Lys Ala Pro Leu Val Leu Leu Asp Arg Leu Asn Gin 
100 105 11° 

Cys Asn He Glu Ala Ser He Lys Gly Pro Lys 
115 120 



<210> 377 
<211> 409 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (409) 

<223> FRXA02038 

ctgc^gcltc cgcaaagaag ctgcacgttt tctccggctc cgagcaccca tacgctgctc 60 
agaagcctga ggcctacgag atcaagaagg tggcccagta atg tea gag cct ate 115 

1 5 

cag aae gag aac gta gag age aae gtc gca gae get get gac ate get 163 
Gin Asn Glu Asn Val Glu Ser Asn Val Ala Asp Ala Ala Asp lie Ala 
10 15 20 

gca gca aee get gca ace gag gag ttc acc aac acc ate ggc gat gca 211 
La Ala Thr Ala Ala Thr Glu Glu Phe Thr Asn Thr Ire Gly Asp Ala 
25 30 35 

att get act get tec gaa gaa gag acc ate gag get gca cca gta gta 25! 
lie Ala Thr Ala Ser Glu Glu Glu Thr He Glu Ala Ala Pro Val Val 
40 45 50 

etc gac ggc cca ate cag acc gtt ggt egc cgt aag cgc gee ate gtt 30' 
Leu Asp Gly Pro He Gin Thr Val Gly Arg Arg Lys Arg Ala He Val 
55 60 65 

cgc gtc cgc ctt gta get ggc tec ggc gag ttc aag tgc aac ggt cgc 3 5 
Arg Val Arg Leu Val Ala Gly Ser Gly Glu Phe Lys Cys Asn Gly Arg 
nn 75 80 as 
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acc ctg gaa gag tac ttc cct aac aag ctg cac cag cag ctg ate aag 
Thr Leu Glu Glu Tyr Phe Pro Asn Lys Leu His Gin Gin Leu lie Lys 
an 95 10° 



get cct 
Ala Pro 



<210> 378 
<211> 103 
<212> PRT 

<213> Corynebacterium glutamicum 



403 



409 



Met°Ser 7 Glu Pro He Gin Asn Glu Asn Val Glu Ser Asn Val Ala Asp 
1 5 10 ib 

Ala Ala Asp He Ala Ala Ala Thr Ala Ala Thr Glu Glu Phe Thr Asn 
20 25 30 

Thr He Gly Asp Ala He Ala Thr Ala Ser Glu Glu Glu Thr He Glu 
35 40 45 

Ala Ala Pro Val Val Leu Asp Gly Pro He Gin Thr Val Gly Arg Arg 
50 55 60 

Lys Arg Ala lie Val Arg Val Arg Leu Val Ala Gly Ser Gly Glu Phe 
65 70 75 

Lys Cys Asn Gly Arg Thr Leu Glu Glu Tyr Phe Pro Asn Lys Leu His 
85 90 

Gin Gin Leu He Lys Ala Pro 
100 



<210> 379 
<211> 426 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (403) 

<223> RXA01287 

cgagccccaa gcccggacaa cgttatagag aaagaatgaa gcgaattccc accgcttttc 60 

caaaatggaa gatgtgggac gagegaggaa gaggataagc gtg gcg gga caa aag 115 

Val Ala Gly Gin Lys 
1 5 

ate cgc att agg etc aag gec tac gac cac gaa gcg att gat gcg tct 163 
He Arg He Arg Leu Lys Ala Tyr Asp His Glu Ala He Asp Ala Ser 



211 
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gga ccg gtg cct ttg cct acc gaa aag aac gta tac gcc gtt att cgt 
Rlv Pro Val Pro Leu Pro Thr Glu Lys Asn Val Tyr Ala Val He Arg 



50 



307 



Gly Pro Val Pro Leu Pro Thr Glu Ly; 

40 45 

tct cca cat aag tac aag gac tct cgc gag cac ttc gag atg cgc act 
Ser Pro His Lys Tyr Lys Asp Ser Arg Glu His Phe Glu Met Arg Thr 
55 60 65 

cac aag cgc ctg ate gac ate etc gac ccg acg ccg aag act gtt gat 355 
His Lys Arg Leu He Asp He Leu Asp Pro Thr Pro Lys Thr Val Asp 
70 75 80 85 

gcc ctt atg cgc ate gac ctt ccg gcc age gtc gac gtg aac att cag 403 
Ala Leu Met Arg He Asp Leu Pro Ala Ser Val Asp Val Asn He Gin 
90 95 100 

426 

tgatcgaegg aatttttggc age 



<210> 380 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 380 

Val Ala Gly Gin Lys He Arg He 
1 5 

Ala He Asp Ala Ser Ala Arg Lys 
20 

Gly Ala Arg Val Val Gly Pro Val 
35 40 

Tyr Ala Val He Arg Ser Pro His 
50 55 

Phe Glu Met Arg Thr His Lys Arg 
65 70 

Pro Lys Thr Val Asp Ala Leu Met 
85 



Arg Leu Lys Ala Tyr Asp His Glu 
10 15 

He Val Glu Thr Val Thr Arg Thr 
25 30 

Pro Leu Pro Thr Glu Lys Asn Val 
45 

Lys Tyr Lys Asp Ser Arg Glu His 
60 

Leu He Asp He Leu Asp Pro Thr 
75 80 

Arg He Asp Leu Pro Ala Ser Val 
90 95 



Asp Val Asn He Gin 
100 



<210> 381 
<211> 113 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . - (90) 
<223> RXA00673 



<400> 381 

ctt cag get gca ggc ctg gag ate ggt tea ate tec gac gtg acc cca 
Leu Gin Ala Ala Gly Leu Glu He Gly Ser He Ser Asp Val Thr Pro 
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cag cca cac aac ggc tgc cgt cca cca aag cgt cgt cgc gtt 

Gin Pro His Asn Gly Cys Arg Pro Pro Lys Arg Arg Arg Val 

20 25 30 

taatagggaa ggaaaggtaa tac 



<210> 382 
<211> 30 
<212> PRT 

<213> Corynebacterium glutamicum 

^GlfAla Ala Gly Leu Glu He Gly Ser He Ser Asp Val Thr Pro 

1 5 10 

Gin Pro His Asn Gly Cys Arg Pro Pro Lys Arg Arg Arg Val 



<210> 383 
<211> 489 
<212> DNA 

<213> Corynebacterium glut 



:amic 



<220> 

<221> CDS 

<222> (101) . - (466) 

<223> RXA01280 



actttttcaa atccttcgcc atcgacaagc tcagccttcg tgttcgtccc ccgggcgtca 60 
cgtcagcagt taaagaacaa ctccgaaata aggatggttc atg cca act att cag 115 

1 5 

cag ctg gtc cgt aag gcc cgc cac gat aag tec gac aag gtg get acc 163 
Gin Leu Val Arg Lys Ala Arg His Asp Lys Ser Asp Lys Val Ala Thr 
10 15 /u 

acg gca ctg aag ggt tec cct cag cgt cgt ggc gta tgc acc cgt gtg 21: 
Ala 111 Leu Lyl Gly Ser Pro Gin Arg Arg Gly Val Cys Thr Arg Val 



25 



tac acc acc acc cct aag aag cct aac tct get ctt cgt aag gtc get 
Tyr Thr Thr Thr Pro Lys Lys Pro Asn Ser Ala Leu Arg Lys Val Ala 
40 45 50 

cgt gtg cgc ctt acc tec ggc ate gag gtt tec get tac ate cct ggt 
Arg Va! Arg Leu Thr Ser Gly He Glu Val Ser Ala Tyr He Pro Gly 

55 60 
gag ggc cac aac ctg cag gag cac tec atg gtg etc gtt cgc ggt ggt 
Glu lly His Asn Leu Gin Glu His Ser Met Val Leu Val Arg Gly Gly 

cgt gtt aag gac etc cca ggt gtc cgt tac aag ate gtc cgt ggc gca 
lit S LvS Lp Leu Pro Gly Val Arg Tyr Lys lie Val Arg Gly Ala 
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ctg gat acc cag ggt gtt aag gac cgc aag cag get cgt tec cgc tac 
Leu Asp Thr Gin Gly Val Lys Asp Arg Lys Gin Ala Arg Ser Arg Tyr 
105 HO 115 

ggc gcg aag agg gga taattaaaaa tgegtaaate age 
Gly Ala Lys Arg Gly 
120 



<210> 384 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 384 

Met Pro Thr lie Gin Gin Leu Val 
1 5 

Asp Lys Val Ala Thr Ala Ala Leu 
20 

Val Cys Thr Arg Val Tyr Thr Thr 
35 40 

Leu Arg Lys Val Ala Arg Val Arg 
50 55 

Ala Tyr lie Pro Gly Glu Gly His 
65 70 

Leu Val Arg Gly Gly Arg Val Lys 
85 

lie Val Arg Gly Ala Leu Asp Thr 
100 

Ala Arg Ser Arg Tyr Gly Ala Lys 
115 120 



Arg Lys Ala Arg His Asp Lys Ser 
10 15 

Lys Gly Ser Pro Gin Arg Arg Gly 
25 30 

Thr Pro Lys Lys Pro Asn Ser Ala 
45 



Leu Thr Ser Gly He Glu Val Ser 
60 

Asn Leu Gin Glu His Ser Met Val 

75 80 

Asp Leu Pro Gly Val Arg Tyr Lys 
90 95 

Gin Gly Val Lys Asp Arg Lys Gin 
105 HO 

Arg Gly 



<210> 385 
<211> 426 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (403) 

<223> RXA02637 

<400> 385 

cacccgtaag aacaagegea acaacccgga 
agtccgtaag caegtcgaat tecgegagga 



ccgtatttcc ctcatgaagt acgatccagt 60 

gegataatea atg get aag aag tea 11 
Met Ala Lys Lys Ser 
1 5 



163 
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gag cgt cgc get gag etc aag gca att ate agt aac cca aac acc tct 
Glu Arg Arg Ala Glu Leu Lys Ala lie He Ser Asn Pro Asn Thr Ser 



25 



gac gag gat cgt ctg gat gca cag ttc gaa ctg aac age cag cca cgt 
Asp Glu Asp Arg Leu Asp Ala Gin Phe Glu Leu Asn Ser Gin Pro Arg 
40 45 50 

gat get get get gtc cgc gtt cgt aac cgc gac tea cac gat ggt cgc 
Asp Ala Ala Ala Val Arg Val Arg Asn Arg Asp Ser Hxs Asp Gly Arg 



cca cgc ggc tac etc cgt aag ttc ggt ett tee cgt gtc cgt atg cgc 
Pro Arg Gly Tyr Leu Arg Lys Phe Gly Leu Ser Arg Val Arg Met Arg 
70 75 80 85 

gag atg get cac cgt ggt gag ctg ccg ggc gtt cgt aag tec age tgg 
Glu Me? La His Arg Gly Glu Leu Pro Gly Val Arg Lys Ser Ser Trp 
90 95 100 

taagggagtt tttaccaatg aag 



<210> 386 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 386 ^ n 
Met Ala Lys Lys Ser Lys He Ala Lys Asn Glu Lys Arg Lys Glu He 
15 10 15 

Val Ala Arg Tyr Ala Glu Arg Arg Ala Glu Leu Lys Ala He He Ser 
20 25 30 

Asn Pro Asn Thr Ser Asp Glu Asp Arg Leu Asp Ala Gin Phe Glu Leu 
35 40 45 

Asn Ser Gin Pro Arg Asp Ala Ala Ala Val Arg Val Arg Asn Arg Asp 
50 55 SO 

Ser His Asp Gly Arg Pro Arg Gly Tyr Leu Arg Lys Phe Gly Leu Ser 
65 70 75 80 

Arg Val Arg Met Arg Glu Met Ala His Arg Gly Glu Leu Pro Gly Val 
85 90 95 

Arg Lys Ser Ser Trp 
100 



<210> 387 
<211> 390 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . - (367) 
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<223> RXA01487 
<400> 387 



<400> 387 t , n 

gtccgcagca gttgtgaaaa gtacacacat catccgggtt tatcttggat gaatgagtga 60 

aaatttttca tgcggactga aataactttt aggagacacc atg get ctt act tct 115 

Met Ala Leu Thr Ser 



gag cag aag aag tec ate ctt tec gag ttc ggc etc cac gag acc gac 
Glu Gin Lys Lys Ser lie Leu Ser Glu Phe Gly Leu His Glu Thr Asp 
10 15 20 

acc ggt tec cca gaa gca cag ate gcg ctt ctg acc aac cgc ate aac 
Thr Gly Ser Pro Glu Ala Gin He Ala Leu Leu Thr Asn Arg He Asn 
25 30 35 

aac etc acc gag cac etc aag ttc cac aag cac gat cac cac tec cgt 
Asn Leu Thr Glu His Leu Lys Phe His Lys His Asp His His Ser Arg 
40 45 50 

cgt ggt ctg ctg ctg etc gtt ggt cgt cgt cgt ggt ctg ctg aag tac 
Arg Gly Leu Leu Leu Leu Val Gly Arg Arg Arg Gly Leu Leu Lys Tyr 
55 60 65 

ctg get gac aac aac gtt gat cgc tac cgt gat ctg ate gca cgc etc 
Leu Ala Asp Asn Asn Val Asp Arg Tyr Arg Asp Leu He Ala Arg Leu 
70 75 80 85 

ggc ctg cgt cga taagcctggt ttttccagtc ttt 
Gly Leu Arg Arg 



<210> 388 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 388 

Met Ala Leu Thr Ser Glu Gin Lys 
1 5 

Leu His Glu Thr Asp Thr Gly Ser 
20 

Thr Asn Arg He Asn Asn Leu Thr 
35 40 

Asp His His Ser Arg Arg Gly Leu 
50 55 

Gly Leu Leu Lys Tyr Leu Ala Asp 
65 70 

Leu He Ala Arg Leu Gly Leu Arg 
85 



Lys Ser lie Leu Ser Glu Phe Gly 
10 15 

Pro Glu Ala Gin He Ala Leu Leu 
25 30 

Glu His Leu Lys Phe His Lys His 
45 



Leu Leu Leu Val Gly Arg Arg Arg 
60 

Asn Asn Val Asp Arg Tyr Arg Asp 
75 80 



Arg 



<210> 389 
<211> 618 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> RXA02752 

<400> 389 cn 
ccggaggagt cacgcgcagg ttaaacaaga agggctgaac cggctcacca gcacacggtg 60 

agtgactgta ctgcccagtg acctagtgag gaaaattcac atg get gta aag att 115 

Met Ala Val Lys lie 



aag etc cag cgc etc ggc aag ate cgt acc ccg cac tac cgc gtt gtc 
Lys Leu Gin Arg Leu Gly Lys He Arg Thr Pro His Tyr Arg Val Val 
10 15 20 

ate get gat gca cgc acc aag cgc gac ggc aag gtt ate gag aac ate 
He Ala Asp Ala Arg Thr Lys Arg Asp Gly Lys Val He Glu Asn He 
25 30 35 

ggt ate tac gag cca aag get gag cct tec gta ate aag ate aac tec 
Gly He Tyr Glu Pro Lys Ala Glu Pro Ser Val He Lys He Asn Ser 
40 45 50 

gag cgt gcg cag cac tgg etc tec gtt ggc get cag cca acc gag get 
Glu Arg Ala Gin His Trp Leu Ser Val Gly Ala Gin Pro Thr Glu Ala 
55 60 65 

gtt gca gcg ctg etc aag gtg acc ggc gac tgg cag aag ttc aag ggc 
Val Ala Ala Leu Leu Lys Val Thr Gly Asp Trp Gin Lys Phe Lys Gly 
70 75 80 85 

ate gag ggc gca gaa ggc acc etc cgt gtt gca gag cct aag cca tec 
He Glu Gly Ala Glu Gly Thr Leu Arg Val Ala Glu Pro Lys Pro Ser 
90 95 100 

aag ctt gag ctg ttc aac cag get ctt tct gag get aac aac ggc cca 
Lys Leu Glu Leu Phe Asn Gin Ala Leu Ser Glu Ala Asn Asn Gly Pro 
105 HO H5 

acc get gaa gee ate act gaa aag aag aag aag get cgc gag gac aag 
Thr Ala Glu Ala He Thr Glu Lys Lys Lys Lys Ala Arg Glu Asp Lys 
120 125 130 

gaa get aag gaa gca get gag aag get get get gaa aag get gec get 
Glu Ala Lys Glu Ala Ala Glu Lys Ala Ala Ala Glu Lys Ala Ala Ala 
135 140 145 

gca gag tec gaa gag get cca get gag gaa get get gca gaa gag gca 
Ala Glu Ser Glu Glu Ala Pro Ala Glu Glu Ala Ala Ala Glu Glu Ala 
150 155 160 165 

taagecaett ttgtttgtac ttc 



<210> 390 
<211> 165 
<212> PRT 
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<213> Corynebacterium glutamicum 

Met^lf Val Lys He Lys Leu Gin Arg Leu Gly Lys He Arg Thr Pro 

His Tyr Arg Val Val He Ala Asp Ala Arg Thr Lys Arg Asp Gly Lys 
20 25 

Val He Glu Asn He Gly He Tyr Glu Pro Lys Ala Glu Pro Ser Val 
35 40 45 

He Lys lie Asn Ser Glu Arg Ala Gin His Tr P Leu Ser Val Gly Ala 
50 55 60 

Gin Pro Thr Glu Ala Val Ala Ala Leu Leu Lys Val Thr Gly Asp Trp 
65 70 75 

Gin Lys Phe Lys Gly He Glu Gly Ala Glu Gly Thr Leu Arg Val Ala 
85 9° yD 

Glu Pro Lys Pro Ser Lys Leu Glu Leu Phe Asn Gin Ala Leu Ser Glu 
100 105 HO 

Ala Asn Asn Gly Pro Thr Ala Glu Ala lie Thr Glu Lys Lys Lys Lys 
115 120 125 

Ala Arg Glu Asp Lys Glu Ala Lys Glu Ala Ala Glu Lys Ala Ala Ala 
130 135 I 40 



Glu Lys Ala Ala Ala Ala Glu Ser 



Glu Glu Ala Pro Ala Glu Glu Ala 



icn 155 I 60 

145 150 - L =° 

Ala Ala Glu Glu Ala 
165 



<210> 391 
<211> 384 
<212> DNA 

<213> Corynebacterii 



<220> 

<221> CDS 

<222> (101) . . (361) 

<223> RXA02389 



gttgcacttt atgccaagca gtttatttaa aactgcggga gaaacact 

tgtacacaac tttaactaga aagttcaaga ggtatttgcg atg gca aac ate aag 

Met Ala Asn He Lys 



tct cag ate aag cgt aac aag acc aac gag aag get cgt ctg cgt aac 
Ser Gin He Lys Arg Asn Lys Thr Asn Glu Lys Ala Arg Leu Arg Asn 
10 15 

cag gca gtt cgc tec gca gtc cgc acc gag ate cgc aag ttc aac get 
Gin Ala Val Arg Ser Ala Val Arg Thr Glu He Arg Lys Phe Asn Ala 
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gcg att gaa gca ggc gac aag gat gca get cag get cag etc cgt acc 259 
Ala He Glu Ala Gly Asp Lys Asp Ala Ala Gin Ala Gin Leu Arg Thr 
AC) 45 50 



307 



355 



III IZ IT, HI HI IZ Zl III Sr L ys SIv Va! P h e His II. 

55 60 65 

aac aac get get aac aag aag tec aac atg get acc get ttc aac aag 
Asn Asn La Ala Asn Lys Lys Ser Asn Met Ala Thr Ala Phe Asn Lys 
70 75 80 85 

ctt ggc taatttttgg ctcttttgaa aat 
Leu Gly 



<210> 392 
<211> 87 
<212> PRT 

<213> Corynebacterium glutamicum 

Met^lfLn He Lys Ser Gin He Lys Arg Asn Lys Thr Asn Glu Lys 
1 5 1° ib 

Ala Arg Leu Arg Asn Gin Ala Val Arg Ser Ala Val Arg Thr Glu He 
20 25 30 

Arg Lys Phe Asn Ala Ala He Glu Ala Gly Asp Lys Asp Ala Ala Gin 
35 40 45 

Ala Gin Leu Arg Thr Ala Ser Arg Ala Leu Asp Lys Ala Val Thr Lys 
50 55 60 

Gly Val Phe His He Asn Asn Ala Ala Asn Lys Lys Ser Asn Met Ala 
65 70 75 80 

Thr Ala Phe Asn Lys Leu Gly 



<210> 393 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXA00671 

gccccgggtg eacaggaatc tttegatttt ccaaacatcc ttcatggttt tagaaacctt 60 

taecgacgtc aaatagcggt cgtcactcaa ggagagttca atg etc att tea cag 115 

Met Leu He Ser Gin 
1 5 

cgc cca acc ate acc gag gaa ttt gtt aat aac gca cgt tec egg ttt 163 
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Ara Pro Thr He Thr Glu Glu Phe Val Asn Asn Ala Arg Ser Arg Phe 
10 15 20 

gtc ate gag cca ctg gag cca ggt ttt ggc tac acc etc ggt aac tec 
Val He Glu Pro Leu Glu Pro Gly Phe Gly Tyr Thr Leu Gly Asn Ser 
25 30 35 

ctg cgc cgt acc ctg ctg tec tec att cct gga gca gca gta acc age 
Leu Arg Arg Thr Leu Leu Ser Ser He Pro Gly Ala Ala Val Thr Ser 
40- 45 50 

gtc aag att gac ggt gta etc cac gag ttc acc acc ate age ggt gtt 
Val Lys He Asp Gly Val Leu His Glu Phe Thr Thr He Ser Gly Val 
55 60 65 

aag gaa gat gtc tct gac ate ate ttg aac ate aag gga ttg gtt ttg 
Lys Glu Asp Val Ser Asp He He Leu Asn He Lys Gly Leu Val Leu 
70 75 80 85 

tct tct gat tec gat gag cca gtt gtt atg cag ctg gtc aag gaa ggc 
Ser Ser Asp Ser Asp Glu Pro Val Val Met Gin Leu Val Lys Glu Gly 
90 95 100 

cca gga gtt gta act gca ggt gac att cag cca cca gca ggc gtg gag 
Pro Gly Val Val Thr Ala Gly Asp He Gin Pro Pro Ala Gly Val Glu 
10 5 HO 115 

ate cac aac ccg gat ctg cac att gca acc ctg aac gag acc gee aag 
He His Asn Pro Asp Leu His He Ala Thr Leu Asn Glu Thr Ala Lys 
120 125 130 

att gag ate gag etc ate gtc gag cgt gga cgt ggc tac gtt ccc gca 
He Glu He Glu Leu He Val Glu Arg Gly Arg Gly Tyr Val Pro Ala 
135 140 145 

act gtt act gca acc ggt gga gag ate ggc cgc att ccg gtc gat cag 
Thr Val Thr Ala Thr Gly Gly Glu He Gly Arg He Pro Val Asp Gin 
150 155 160 

ate tac tec cca gta ctg aag gtc age tac aag gtt gaa get act cgt 
He Tvr Ser Pro Val Leu Lys Val Ser Tyr Lys Val Glu Ala Thr Arg 
170 175 180 

gtt gag cag cgc acc gac ttt gac aag ctg gtc ate gac gtt gag acc 
Val Glu Gin Arg Thr Asp Phe Asp Lys Leu Val He Asp Val Glu Thr 
-, ion 195 



211 



307 



355 



403 



451 



499 



185 



691 



aag aac tct att acc gca cgt gac gee ctg gcg teg gca ggt aag acc 
Lys Asn Ser He Thr Ala Arg Asp Ala Leu Ala Ser Ala Gly Lys Thr 
200 205 210 

ctg gtt gag ctg ttc ggc etc gca cgc gag ctg aac ate gca gee gag 
Leu Val Glu Leu Phe Gly Leu Ala Arg Glu Leu Asn He Ala Ala Glu 
215 220 225 

ggc ate gag ate gga cca tct cct cag gag acc gag tac ate get gee 
Glv He Glu He Gly Pro Ser Pro Gin Glu Thr Glu Tyr He Ala Ala 
230 235 240 245 

tac age atg cca ate gag gat ctg gac ttc tct gtc cgt tec tac aac 
Tyr Ser Met Pro He Glu Asp Leu Asp Phe Ser Val Arg Ser Tyr Asn 



739 



787 
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250 



255 260 



tgc etc aag cgc gaa gac ate cac acc gtg ggt gaa etc gca gag cgc 931 
Cys Leu Lys Arg Glu Asp He His Thr Val Gly Glu Leu Ala Glu Arg 
265 270 275 

get gag tec gat ttg ctg gat ate cgc aac ttc gga cag aag teg ate 979 
Ala Glu Ser Asp Leu Leu Asp He Arg Asn Phe Gly Gin Lys Ser He 
280 285 290 

aac gag gta aag ate aag ctt get ggc ctg ggt ctg acc ctg aag gat 1027 
Asn Glu Val Lys He Lys Leu Ala Gly Leu Gly Leu Thr Leu Lys Asp 
295 300 305 

get cct gaa gac ttc gat cct tea act ctt gaa ggt tat gac gec gaa 1075 
Ala Pro Glu Asp Phe Asp Pro Ser Thr Leu Glu Gly Tyr Asp Ala Glu 
310 315 320 325 

act ggt ggc tac ate gat gtc gag gcg gaa gat tec gag taagtegcat 1124 
Thr Gly Gly Tyr He Asp Val Glu Ala Glu Asp Ser Glu 
330 335 

1137 

ggtccaattc atg 

<210> 394 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Leu He Ser Gin Arg Pro Thr He Thr Glu Glu Phe Val Asn Asn 
15 10 15 

Ala Arg Ser Arg Phe Val He Glu Pro Leu Glu Pro Gly Phe Gly Tyr 
20 25 30 

Thr Leu Gly Asn Ser Leu Arg Arg Thr Leu Leu Ser Ser He Pro Gly 



Ala Ala Val Thr 



Ser Val Lys He Asp Gly Val Leu His Glu Phe Thr 



Thr He Ser Gly Val Lys Glu Asp Val Ser Asp He He Leu Asn He 
65 70 75 80 

Lys Gly Leu Val Leu Ser Ser Asp Ser Asp Glu Pro Val Val Met Gin 
85 90 95 

Leu Val Lys Glu Gly Pro Gly Val Val Thr Ala Gly Asp He Gin Pro 
100 105 HO 

Pro Ala Gly Val Glu He His Asn Pro Asp Leu His He Ala Thr Leu 
115 120 125 

Asn Glu Thr Ala Lys He Glu He Glu Leu He Val Glu Arg Gly Arg 
130 135 140 

Gly Tyr Val Pro Ala Thr Val Thr Ala Thr Gly Gly Glu He Gly Arg 
145 150 155 160 
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Ile Pro Val Asp Gin He Tyr Ser Pro Val Leu Lys Val Ser Tyr Lys 
165 170 175 

val Glu Ala Thr Arg Val Glu Gin Arg Thr Asp Phe Asp Lys Leu Val 
180 185 190 

He Asp Val Glu Thr Lys Asn Ser He Thr Ala Arg Asp Ala Leu Ala 



200 



Ser Ala Gly Lys Thr Leu Val Glu Leu Phe Gly Leu Ala Arg Glu Leu 



210 215 



220 



Asn He Ala Ala Glu Gly He Glu He Gly Pro Ser Pro Gin Glu Thr 
225 230 235 240 

Glu Tyr He Ala Ala Tyr Ser Met Pro He Glu Asp Leu Asp Phe Ser 
245 250 255 

Val Arg Ser Tyr Asn Cys Leu Lys Arg Glu Asp He His Thr Val Gly 
260 265 270 

Glu Leu Ala Glu Arg Ala Glu Ser Asp Leu Leu Asp He Arg Asn Phe 
275 280 285 

Gly Gin Lys Ser He Asn Glu Val Lys He Lys Leu Ala Gly Leu Gly 
290 295 300 

Leu Thr Leu Lys Asp Ala Pro Glu Asp Phe Asp Pro Ser Thr Leu Glu 
305 310 315 320 

Gly Tyr Asp Ala Glu Thr Gly Gly Tyr He Asp Val Glu Ala Glu Asp 
325 330 335 



<210> 395 
<211> 489 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (466) 

<223> RXN02981 

aatcacaatc cacctcccgg tttccgtccg gggaaagtat tgcttggcag gggcgattat 

ggggaaaacc atcgcaacaa ccggaaaggg taactgccac atg gca cgt eta get 
yyy Met Ala Arg Leu Ala 



ggt gtt gac etc cca cgc aac aag cgt atg gaa gtc get etc acc tac 
Gly Val Asp Leu Pro Arg Asn Lys Arg Met Glu Val Ala Leu Thr Tyr 
10 15 20 

ate tac gga ate ggc cca gee cgt tec aag cag ctt etc gag gag acc 
He Tyr Gly He Gly Pro Ala Arg Ser Lys Gin Leu Leu Glu Glu Tnr 
25 30 35 
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gga ate tec cca gac ctg cgc acc gac aac etc act gat gag cag ate 
Gly He Ser Pro Asp Leu Arg Thr Asp Asn Leu Thr Asp Glu Gin He 
40 45 50 

get get ctt cgt gac gtt att gaa ggc acc tgg aag gtc gag ggt gac 
Ala Ala Leu Arg Asp Val He Glu Gly Thr Trp Lys Val Glu Gly Asp 
55 60 65 

etc cgc cgc cag gta caa get gac ate cgt cgc aag ate gaa ate ggc 
Leu Arg Arg Gin Val Gin Ala Asp He Arg Arg Lys He Glu He Gly 
70 75 80 85 

tgc tac cag ggt att cgc cac cgc cgt ggc ctg cct gtt cgt ggt cag 
Cys Tyr Gin Gly He Arg His Arg Arg Gly Leu Pro Val Arg Gly Gin 
90 95 100 

cgc acc aag acc aat gcg cgt act cgt aag ggt cct aag aag acg ate 
Arg Thr Lys Thr Asn Ala Arg Thr Arg Lys Gly Pro Lys Lys Thr He 
105 HO 115 

gec gga aag aag aag taaaaatgee tcctaaagca cgc 
Ala Gly Lys Lys Lys 
120 



<210> 396 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Ala 9 Arg Leu Ala Gly Val Asp Leu Pro Arg Asn Lys Arg Met Glu 
15 10 15 

Val Ala Leu Thr Tyr He Tyr Gly He Gly Pro Ala Arg Ser Lys Gin 
20 25 30 

Leu Leu Glu Glu Thr Gly He Ser Pro Asp Leu Arg Thr Asp Asn Leu 
35 40 45 

Thr Asp Glu Gin He Ala Ala Leu Arg Asp Val He Glu Gly Thr Trp 
50 55 60 

Lys Val Glu Gly Asp Leu Arg Arg Gin Val Gin Ala Asp He Arg Arg 
65 70 75 80 

Lys He Glu He Gly Cys Tyr Gin Gly He Arg His Arg Arg Gly Leu 
85 90 95 

Pro Val Arg Gly Gin Arg Thr Lys Thr Asn Ala Arg Thr Arg Lys Gly 
100 105 H° 

Pro Lys Lys Thr He Ala Gly Lys Lys Lys 
115 120 



<210> 397 
<211> 372 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) - - (349) 

<223> RXN03139 

<400> 397 



tccgtaagtt cggtctttcc cgtgtccgta tgcgcgagat ggctcaccgt ggtgagctgc 60 

cgggcgttcg taagtccagc tggtaaggga gtttttacca atg aag cag cgt aac 115 
yua Met Lys Gin Arg Asn 



aac get aag cgc gtc cgc ctt gag cag act cgc cgc cca aag aag aac 
Asn Ala Lys Arg Val Arg Leu Glu Gin Thr Arg Arg Pro Lys Lys Asn 
10 15 20 

ccg ctg aag gca gcg ggc ate gag aag gtg gac tac aag gac ate aac 
Pro Leu Lys Ala Ala Gly He Glu Lys Val Asp Tyr Lys Asp He Asn 
25 30 35 

acc ctt cgt cag ttc ate tec gac cgc cac aag ate cgt tea cgt cgt 
Thr Leu Arg Gin Phe He Ser Asp Arg His Lys He Arg Ser Arg Arg 
40 45 50 

gtc acc ggt ctg acc ccg cag cag cag cgc gag gtt gca acc gec gtg 
Val Thr Gly Leu Thr Pro Gin Gin Gin Arg Glu Val Ala Thr Ala Val 
55 60 65 

aag aac gca cgc gaa atg get etc ctg ccg ttc acc age cgc 
Lys Asn Ala Arg Glu Met Ala Leu Leu Pro Phe Thr Ser Arg 



taagactggg aataacgtaa cag 



<210> 398 
<211> 83 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Lys 9 Gln Arg Asn Asn Ala Lys Arg Val Arg Leu Glu Gin Thr Arg 
5 10 15 



Arg Pro Lys 



Lys Asn Pro Leu Lys Ala Ala Gly He Glu Lys Val Asp 



Tyr Lys Asp He Asn Thr Leu Arg Gin Phe He Ser Asp Arg His Lys 
35 40 45 

He Arg Ser Arg Arg Val Thr Gly Leu Thr Pro Gin Gin Gin Arg Glu 
50 55 60 

Val Ala Thr Ala Val Lys Asn Ala Arg Glu Met Ala Leu Leu Pro Phe 



Thr Ser Arg 
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<210> 399 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (502) 

<223> RXN00673 



<400> 399 ^ . cn 

gccaccgccg tggcctgcct gttcgtggtc agcgcaccaa gaccaatgcg cgtactcgta 60 

agggtcctaa gaagacgatc gccggaaaga agaagtaaaa atg cct cct aaa gca 115 

Met Pro Pro Lys Ala 



cgc act aac gcg cgc cgc aca ggc cgt cgc gtt gta aaa aag aac gtt 
Arg Thr Asn Ala Arg Arg Thr Gly Arg Arg Val Val Lys Lys Asn Val 
10 15 20 

get aac ggc aac get tac ate aag tec acc ttt aac aac acc ate gtt 
Ala Asn Gly Asn Ala Tyr He Lys Ser Thr Phe Asn Asn Thr He Val 
25 30 35 

teg ate act gat acc aac ggt get gta ate tct tgg get tec tct ggg 
Ser He Thr Asp Thr Asn Gly Ala Val He Ser Trp Ala Ser Ser Gly 
40 45 50 

cac gtc gga ttc aag ggc tea cgt aag tec act ccg ttc get get cag 
His Val Gly Phe Lys Gly Ser Arg Lys Ser Thr Pro Phe Ala Ala Gin 
55 60 65 

atg get gca gag aac get gec cgc aag gca atg gat cac ggc atg aag 
Met Ala Ala Glu Asn Ala Ala Arg Lys Ala Met Asp His Gly Met Lys 
70 75 80 85 

aag gtt gac gtt ttc gtc aag ggc cca gga tea ggc cgc gag act gca 
Lys Val Asp Val Phe Val Lys Gly Pro Gly Ser Gly Arg Glu Thr Ala 
90 95 100 

ate cgt tec ctt cag get gca ggc ctg gag ate ggt tea ate tec gac 
He Arg Ser Leu Gin Ala Ala Gly Leu Glu He Gly Ser He Ser Asp 
105 HO H5 

gtg acc cca cag cca cac aac ggc tgc cgt cca cca aag cgt cgt cgc 
Val Thr Pro Gin Pro His Asn Gly Cys Arg Pro Pro Lys Arg Arg Arg 
120 125 130 

gtt taatagggaa ggaaaggtaa tac 
Val 



<210> 400 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 400 rr 
Met Pro Pro Lys Ala Arg Thr Asn Ala Arg Arg Thr Gly Arg Arg Val 
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1 

Val Lys Lys Asn 
20 

Asn Asn Thr lie 
35 

Trp Ala Ser Ser 
50 

Pro Phe Ala Ala 
65 

Asp His Gly Met 



Gly Arg Glu Thr 
100 

Gly Ser lie Ser 
115 

Pro Lys Arg Arg 
130 



5 

Val Ala Asn Gly 



Val Ser He Thr 
40 

Gly His Val Gly 
55 

Gin Met Ala Ala 
70 

Lys Lys Val Asp 
85 

Ala He Arg Ser 



Asp Val Thr Pro 
120 

Arg Val 



10 

Asn Ala Tyr He 
25 

Asp Thr Asn Gly 



Phe Lys Gly Ser 
60 



Glu Asn Ala Ala 
75 

Val Phe Val Lys 
90 

Leu Gin Ala Ala 
105 

Gin Pro His Asn 



15 

Lys Ser Thr Phe 
30 

Ala Val He Ser 
45 

Arg Lys Ser Thr 



Arg Lys Ala Met 
80 



Gly Pro Gly Ser 
95 

Gly Leu Glu He 
110 

Gly Cys Arg Pro 
125 



<210> 401 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (661) 

<223> RXN00714 

<400> 401 

cgtcaatcaa gctgtcaaaa aaaatacaag ttaggtcaca aaatgatttc agtcgtgaga 60 

accatcacat ataagacatc tcatgatcta acatttcttc atg get acg att aca 115 

Met Ala Thr He Thr 



cgc acc gac aga ctg ate etc gta ccg etc act gtt gag etc gaa gac 
Arq Thr Asp Arg Leu He Leu Val Pro Leu Thr Val Glu Leu Glu Asp 
10 15 20 

gag gee cac cag att tac tct gat tct cga ate tgg gaa cac cgc ccc 
Glu Ala His Gin He Tyr Ser Asp Ser Arg He Trp Glu His Arg Pro 



cag gcg cgt cac acc aac gtg cgt gtc acg cgc gac ate ate aag cgc 
Gin Ala Arg His Thr Asn Val Arg Val Thr Arg Asp He He Lys Arg 



acc aat gaa age tgg ggc aag aaa gac ctt ggc ccc tgg ggt gtt tac 

Thr Asn Glu Ser Trp Gly Lys Lys Asp Leu Gly Pro Trp Gly Val Tyr 
55 60 65 

etc cgt gac cgc cca teg gaa ttc gtt ggc gtt ggt ggc gtt gaa etc 
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Leu Arg Asp Arg Pro Ser Glu Phe Val Gly Val Gly Gly Val Glu Leu 
70 75 80 85 

ate gac gga aaa gta tgg gac etc aag tac cgc etc cgc ccc gac eta 
He Asp Gly Lys Val Trp Asp Leu Lys Tyr Arg Leu Arg Pro Asp Leu 
90 95 100 

tgg ggc aat gga tac gec acg gaa ate tec aac gee gca aca ctg gec 
Trp Gly Asn Gly Tyr Ala Thr Glu He Ser Asn Ala Ala Thr Leu Ala 
105 110 H5 

acc aag cgt ate gac gac age etc cca etc acg gee agg gtg act acc 
Thr Lys Arg He Asp Asp Ser Leu Pro Leu Thr Ala Arg Val Thr Thr 
120 125 130 

aac cac cct gee tea ttc cgt att ttg gaa aaa ctg gga etc acc ccc 
Asn His Pro Ala Ser Phe Arg He Leu Glu Lys Leu Gly Leu Thr Pro 
135 140 145 

gta tgg gaa ggc cga cga gtc gga acg gaa gat gac ccc aac gag cct 
Val Trp Glu Gly Arg Arg Val Gly Thr Glu Asp Asp Pro Asn Glu Pro 
150 155 160 165 

gat gtg aga att tat tct gac cgt ccg eta teg gat gaa att ctt gaa 
Asp Val Arg He Tyr Ser Asp Arg Pro Leu Ser Asp Glu He Leu Glu 
170 175 180 

atg etc aag caa cga cca tagaccagaa aatctcaccc ctt 
Met Leu Lys Gin Arg Pro 
185 



<210> 402 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met Ala Thr He Thr Arg Thr Asp Arg Leu He Leu Val Pro Leu Thr 
15 10 15 

Val Glu Leu Glu Asp Glu Ala His Gin He Tyr Ser Asp Ser Arg He 
20 25 30 

Trp Glu His Arg Pro Gin Ala Arg His Thr Asn Val Arg Val Thr Arg 
35 40 45 

Asp He He Lys Arg Thr Asn Glu Ser Trp Gly Lys Lys Asp Leu Gly 
50 55 60 

Pro Trp Gly Val Tyr Leu Arg Asp Arg Pro Ser Glu Phe Val Gly Val 
65 70 75 80 

Gly Gly Val Glu Leu He Asp Gly Lys Val Trp Asp Leu Lys Tyr Arg 
85 90 95 

Leu Arg Pro Asp Leu Trp Gly Asn Gly Tyr Ala Thr Glu He Ser Asn 
100 105 HO 

Ala Ala Thr Leu Ala Thr Lys Arg He Asp Asp Ser Leu Pro Leu Thr 
115 120 125 
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Ala Arg Val Thr Thr Asn His Pro 
130 135 

Leu Gly Leu Thr Pro Val Trp Glu 
145 150 

Asp Pro Asn Glu Pro Asp Val Arg 
165 

Asp Glu lie Leu Glu Met Leu Lys 
180 



Ala Ser Phe Arg lie Leu Glu Lys 
140 

Gly Arg Arg Val Gly Thr Glu Asp 
155 160 

lie Tyr Ser Asp Arg Pro Leu Ser 
170 175 

Gin Arg Pro 
185 



<210> 403 
<211> 1128 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (1105) 

<223> RXN00897 



.agaaggct attaaggcca atgggtggac tgagcctggt 6 0 



<400> 403 

ggtcggtgga agcgcatggc 

ttgacctgga tgccgggtga agatgaggat cctttcgggc atg acg cct agt ctt 115 

Met Thr Pro Ser Leu 
1 5 

ccc cgt ttc cgc age cag aaa cct gec gtc ggc gat cgt gtt gtt gca 163 
Pro Arg Phe Arg Ser Gin Lys Pro Ala Val Gly Asp Arg Val Val Ala 
10 15 20 

cgt cgc egg att cct ggt gec aat gtg cat tgg aca gat gtc att ggc 211 
Arg Arg Arg He Pro Gly Ala Asn Val His Trp Thr Asp Val He Gly 
25 30 35 

cat gtg att ggg gtg gat ccg ttg gtg gtt cgc ccg cag teg gtt ggt 259 
His Val He Gly Val Asp Pro Leu Val Val Arg Pro Gin Ser Val Gly 
40 45 50 

ggg atg ccg tct gat gcg gaa gaa att gtc att cct gat gat cag ctt 307 
Gly Met Pro Ser Asp Ala Glu Glu He Val He Pro Asp Asp Gin Leu 
55 60 65 

gag gtg att aag att ttg teg ccg cgc acc att agg aat teg gat att 355 
Glu Val He Lys He Leu Ser Pro Arg Thr He Arg Asn Ser Asp He 
70 75 80 85 

cgt gcg gtg gag gtt gec acg gcg aag gec ttt ccg ggg ctg gtc aat 403 
Arg Ala Val Glu Val Ala Thr Ala Lys Ala Phe Pro Gly Leu Val Asn 
90 95 100 

gag tgg cat gat ggt tgg ctg ctg cgt gec ggt gat ggc att gcg gag 451 
Glu Trp His Asp Gly Trp Leu Leu Arg Ala Gly Asp Gly He Ala Glu 
105 HO H5 



cgt tct aat tct gcg teg cca etc ggc cca agt gtc ggt tct gag ccg 
Arg Ser Asn Ser Ala Ser Pro Leu Gly Pro Ser Val Gly Ser Glu Pro 
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gta ccg atg gag gat att teg egg ttt tat gca cgt cac gat etc ccc 
Val Pro Met Glu Asp He Ser Arg Phe Tyr Ala Arg His Asp Leu Pro 
135 140 145 

gtg aag ctg cac att ccg gag egg att ggt egg cct gcg cag aaa gtc 
Val Lys Leu His He Pro Glu Arg He Gly Arg Pro Ala Gin Lys Val 
150 155 160 165 

att gac gee gat ccc cag aaa tgg gtg atg ggc ccg gag att ttg gtg 
He Asp Ala Asp Pro Gin Lys Trp Val Met Gly Pro Glu He Leu Val 
170 175 180 

atg acg aaa tct ttg gac cat gtg gag teg cac gaa ttg ccc ggt ggc 
Met Thr Lys Ser Leu Asp His Val Glu Ser His Glu Leu Pro Gly Gly 
185 190 195 

eta gaa ttt age gtc gat aag cag cct gac cag gag tgg ctg ggc atg 
Leu Glu Phe Ser Val Asp Lys Gin Pro Asp Gin Glu Trp Leu Gly Met 
200 205 210 

tac cat ttc cgc gga cag gcg ttg ccc get cac gec ctt gag ctt ttg 
Tyr His Phe Arg Gly Gin Ala Leu Pro Ala His Ala Leu Glu Leu Leu 
215 220 225 

cgc acg caa ate gag ggc cgc atg ggg ttc ggg cgc ctg acc acg ccg 
Arg Thr Gin He Glu Gly Arg Met Gly Phe Gly Arg Leu Thr Thr Pro 
230 235 240 245 

gcg ggg caa acc gtc gcg ate acg cgc gec acc ate acg get gcg gag 
Ala Gly Gin Thr Val Ala He Thr Arg Ala Thr He Thr Ala Ala Glu 
250 255 260 

gag cgc ata ttt ttg ggc tat tea gcg gtc gag gtg gat cct get ttt 
Glu Arg He Phe Leu Gly Tyr Ser Ala Val Glu Val Asp Pro Ala Phe 
265 270 275 

cga cgt cag ggg ctg ggc acc gcg etc ggc teg cgc ate cag gag tgg 
Arg Arg Gin Gly Leu Gly Thr Ala Leu Gly Ser Arg He Gin Glu Trp 
280 285 290 

ggc gec gag caa cac gca cag gag gca tat etc cag gtt gtc gec cat 
Gly Ala Glu Gin His Ala Gin Glu Ala Tyr Leu Gin Val Val Ala His 
295 300 305 

aat gaa gca ggt ate ggc ctg tat caa aag etc ggg ttc agt gaa cac 
Asn Glu Ala Gly He Gly Leu Tyr Gin Lys Leu Gly Phe Ser Glu His 
310 315 320 325 

cac cga cac egg tac gec gaa egg aaa ttc taaaatccaa aacagctagg 
His Arg His Arg Tyr Ala Glu Arg Lys Phe 
330 335 



<210> 404 
<211> 335 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 404 

Met Thr Pro Ser Leu Pro Arg Phe Arg Ser Gin Lys Pro Ala Val Gly 
15 10 15 

Asp Arg Val Val Ala Arg Arg Arg He Pro Gly Ala Asn Val His Trp 
20 25 30 

Thr Asp Val He Gly His Val He Gly Val Asp Pro Leu Val Val Arg 
35 40 45 

Pro Gin Ser Val Gly Gly Met Pro Ser Asp Ala Glu Glu He Val He 
50 55 60 

Pro Asp Asp Gin Leu Glu Val He Lys He Leu Ser Pro Arg Thr He 
65 70 75 80 

Arg Asn Ser Asp He Arg Ala Val Glu Val Ala Thr Ala Lys Ala Phe 
85 90 95 

Pro Gly Leu Val Asn Glu Trp His Asp Gly Trp Leu Leu Arg Ala Gly 
100 105 HO 

Asp Gly He Ala Glu Arg Ser Asn Ser Ala Ser Pro Leu Gly Pro Ser 
115 120 125 

Val Gly Ser Glu Pro Val Pro Met Glu Asp He Ser Arg Phe Tyr Ala 
130 135 140 

Arg His Asp Leu Pro Val Lys Leu His He Pro Glu Arg He Gly Arg 
145 150 155 160 

Pro Ala Gin Lys Val He Asp Ala Asp Pro Gin Lys Trp Val Met Gly 
165 170 175 

Pro Glu He Leu Val Met Thr Lys Ser Leu Asp His Val Glu Ser His 
180 185 190 

Glu Leu Pro Gly Gly Leu Glu Phe Ser Val Asp Lys Gin Pro Asp Gin 
195 200 205 

Glu Trp Leu Gly Met Tyr His Phe Arg Gly Gin Ala Leu Pro Ala His 
210 215 220 

Ala Leu Glu Leu Leu Arg Thr Gin He Glu Gly Arg Met Gly Phe Gly 
225 230 235 240 

Arg Leu Thr Thr Pro Ala Gly Gin Thr Val Ala He Thr Arg Ala Thr 
245 250 255 

He Thr Ala Ala Glu Glu Arg He Phe Leu Gly Tyr Ser Ala Val Glu 
260 265 270 

Val Asp Pro Ala Phe Arg Arg Gin Gly Leu Gly Thr Ala Leu Gly Ser 
275 280 285 

Arg He Gin Glu Trp Gly Ala Glu Gin His Ala Gin Glu Ala Tyr Leu 
290 295 300 

Gin Val Val Ala His Asn Glu Ala Gly He Gly Leu Tyr Gin Lys Leu 
305 310 315 320 
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Gly Phe Ser Glu His His Arg His Arg Tyr Ala Glu Arg Lys Phe 
325 330 335 



<210> 405 
<211> 2322 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2299) 

<223> RXN01380 

<400> 405 

acacattccg ggtagaattg cccaaatgtc atcaatttct cgaacgattg ctctcgaact 60 

cggcgtcaaa gatgaacaag tcgaggccgc catcaagctc ttg gat gaa gga aac 115 
yy Leu Asp Glu Gly Asn 

1 5 

acc gtt ccg ttc ate gec agg tac cgc aag gaa ate act ggg gga etc 163 
Thr Val Pro Phe He Ala Arg Tyr Arg Lys Glu He Thr Gly Gly Leu 
10 15 20 

gat gat acc caa ctg cgt gac ctg gaa gaa cgc etc agt tac etc cgt 211 
Asp Asp Thr Gin Leu Arg Asp Leu Glu Glu Arg Leu Ser Tyr Leu Arg 
25 30 35 

gag ctg gag gat cgt aaa caa age ate etc gec gcg att gag gaa caa 25? 
Glu Leu Glu Asp Arg Lys Gin Ser He Leu Ala Ala He Glu Glu Gin 
40 45 50 

ggc aaa etc acc gac gat tta cgc teg ctg att ttg gga tgc gac acc 30' 
Gly Lys Leu Thr Asp Asp Leu Arg Ser Leu He Leu Gly Cys Asp Thr 
55 60 65 

aag get cgc ctg gag gat ctg tac ctg ccg ttc aaa aaa egg cgc aag 35 
Lys Ala Arg Leu Glu Asp Leu Tyr Leu Pro Phe Lys Lys Arg Arg Lys 
70 75 80 85 

acg aag gec gat ate get agg gag gcg ggc ctg gag ggg etc gtc gat 40 
Thr Lys Ala Asp He Ala Arg Glu Ala Gly Leu Glu Gly Leu Val Asp 
90 95 100 

aag ctt ate gac gec ccg tec etc gac gec gca gcg cag gca get gca 45 
Lys Leu He Asp Ala Pro Ser Leu Asp Ala Ala Ala Gin Ala Ala Ala 
105 HO 115 

ttt acg act gag ggc ttt gag gat tec aaa aaa gtt ttg gat ggc get 4S 
Phe Thr Thr Glu Gly Phe Glu Asp Ser Lys Lys Val Leu Asp Gly Ala 
120 125 130 

cgc gec att ttg att gac cgc ttc gcg etc gat gec gat ttg gtg ggc 54 
Arg Ala He Leu He Asp Arg Phe Ala Leu Asp Ala Asp Leu Val Gly 
135 140 145 

gag gtg cgt gag caa atg tat cgc gcg ggt tec atg gcg gca teg gtg 5! 
Glu Val Arg Glu Gin Met Tyr Arg Ala Gly Ser Met Ala Ala Ser Val 
150 155 160 165 
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gtg gcg ggc aag gag cag gaa ggc gca aag ttc aag gac tac ttt gag 
Val Ala Gly Lys Glu Gin Glu Gly Ala Lys Phe Lys Asp Tyr Phe Glu 
170 175 180 

ttt tec gaa cct ttt gac aag ctt cca tct cac cga att ttg gcg ctg 
Phe Ser Glu Pro Phe Asp Lys Leu Pro Ser His Arg lie Leu Ala Leu 
185 190 195 

ctg cgc ggt gaa aac gaa ggt gtg ctg age etc aac etc gat gcg ggc 
Leu Arg Gly Glu Asn Glu Gly Val Leu Ser Leu Asn Leu Asp Ala Gly 
200 205 210 

gac gac ata ate tac gaa ggt ttg ate gee gac cga ttc tec ctg gac 
Asp Asp He He Tyr Glu Gly Leu He Ala Asp Arg Phe Ser Leu Asp 
215 220 225 

acc cac act tct age tgg ctg get gag get gtg cgc tgg ggt tgg cgc 
Thr His Thr Ser Ser Trp Leu Ala Glu Ala Val Arg Trp Gly Trp Arg 
230 235 240 245 

acc aaa ctg tat gtg tec tec gga ttg gat gtg cgc atg cgt ctg aaa 
Thr Lys Leu Tyr Val Ser Ser Gly Leu Asp Val Arg Met Arg Leu Lys 
250 255 260 

gaa aaa gca gag gaa ggc gca etc gat gtg ttt gec acc aac etc cgc 
Glu Lys Ala Glu Glu Gly Ala Leu Asp Val Phe Ala Thr Asn Leu Arg 
265 270 275 

gac gtt etc ctt gca get ccc get ggt cag cgc tec aca att ggc ctt 
Asp Val Leu Leu Ala Ala Pro Ala Gly Gin Arg Ser Thr He Gly Leu 
280 285 290 

gac ccg gga ttc cgc aac ggt gtg aaa gta get gtc gtg gat tec acc 
Asp Pro Gly Phe Arg Asn Gly Val Lys Val Ala Val Val Asp Ser Thr 
295 300 305 

ggt aag gat gtt gee acc acg ate gtc tac cca cac cag ccc caa aac 
Gly Lys Asp Val Ala Thr Thr He Val Tyr Pro His Gin Pro Gin Asn 
310 315 320 325 

cgc tgg aag gaa gee gta tec gaa ctg get aac ctg tgc gcg acc cac 
Arg Trp Lys Glu Ala Val Ser Glu Leu Ala Asn Leu Cys Ala Thr His 
330 335 340 

ggt gtg gaa etc atg gcg ate ggc aac gga acc gee teg agg gaa acg 
Gly Val Glu Leu Met Ala He Gly Asn Gly Thr Ala Ser Arg Glu Thr 
345 350 355 

gaa aaa etc gec ggc gaa gta get gac atg ate aaa gee gca ggt ggc 
Glu Lys Leu Ala Gly Glu Val Ala Asp Met He Lys Ala Ala Gly Gly 
360 365 370 

acg cga cca acc ccc gtg gtg gtc tec gaa teg ggc gca tec gtg tac 
Thr Arg Pro Thr Pro Val Val Val Ser Glu Ser Gly Ala Ser Val Tyr 
375 380 385 

teg gca tea ccg ate gca gee gaa gaa ttc ccc gac atg gac gtc tec 
Ser Ala Ser Pro He Ala Ala Glu Glu Phe Pro Asp Met Asp Val Ser 
390 395 400 405 
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ctc cgc ggt gca gtt tct ate gcg agg cga etc cag gat cca ctg gcg 
Leu Arg Gly Ala Val Ser He Ala Arg Arg Leu Gin Asp Pro Leu Ala 
410 415 420 

gag etc gtc aag att gag ccc aaa gec ate gga gtc ggc cag tac caa 
Glu Leu Val Lys He Glu Pro Lys Ala He Gly Val Gly Gin Tyr Gin 
425 430 435 

cac gat gtc aac cag gtt gca ctt gec aaa ace ctt gat ggt gtc gtc 
His Asp Val Asn Gin Val Ala Leu Ala Lys Thr Leu Asp Gly Val Val 
440 445 450 

gaa gac gca gta aac gca gtc gga gtt aac etc aac ace gca tec gca 
Glu Asp Ala Val Asn Ala Val Gly Val Asn Leu Asn Thr Ala Ser Ala 
455 460 465 

cca ctt ctt acc cga gtt gec gga gtg ace tec acc ttg gca aac aat 
Pro Leu Leu Thr Arg Val Ala Gly Val Thr Ser Thr Leu Ala Asn Asn 
470 475 480 485 

ate gtg gee tac cgc aac gaa aac ggt gga ttc tec tec cga aaa gaa 
He Val Ala Tyr Arg Asn Glu Asn Gly Gly Phe Ser Ser Arg Lys Glu 
490 495 500 

ctg aac aaa gtt cct cgc ctg gga ccc aaa gec ttt gaa cag tgt get 
Leu Asn Lys Val Pro Arg Leu Gly Pro Lys Ala Phe Glu Gin Cys Ala 
505 510 515 

ggc ttc etc cgc att tct gga tec acc gac cct etc gac gee tec get 
Gly Phe Leu Arg He Ser Gly Ser Thr Asp Pro Leu Asp Ala Ser Ala 
520 525 530 

gtt cac ccc gag gcg tac cca gtt gtt cgc aac att gcg aaa gee aca 
Val His Pro Glu Ala Tyr Pro Val Val Arg Asn He Ala Lys Ala Thr 
535 540 545 

gga ttg gat gtc teg gga ctg ate gga aac tct gcg gtg etc acc aaa 
Gly Leu Asp Val Ser Gly Leu He Gly Asn Ser Ala Val Leu Thr Lys 
550 555 560 565 

ttg aag ccc get gat ttc get gat gaa cga ttc ggc ate ccc acc gtc 
Leu Lys Pro Ala Asp Phe Ala Asp Glu Arg Phe Gly He Pro Thr Val 
570 575 580 

acc gac ate ate gee gag ctg gat aaa ccc gga cgt gac ccc cgc cca 
Thr Asp He He Ala Glu Leu Asp Lys Pro Gly Arg Asp Pro Arg Pro 
585 590 595 

gaa ttc aaa acc gec age ttc aaa gaa ggc gtg gag aaa ate tec gac 
Glu Phe Lys Thr Ala Ser Phe Lys Glu Gly Val Glu Lys He Ser Asp 
600 605 610 

etc aca ccc ggc atg ate ctg gaa gga act gtc acc aac gtt gcg gcg 
Leu Thr Pro Gly Met He Leu Glu Gly Thr Val Thr Asn Val Ala Ala 
615 620 625 

ttc ggc gca ttc gtt gac gtg gga gtg cac cga gat ggc etc gtt cac 
Phe Gly Ala Phe Val Asp Val Gly Val His Arg Asp Gly Leu Val His 
630 635 640 645 

gtt tec gcg atg age gac aaa ttc ate tec aac ccc cac gaa gtt gtt 
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Val Ser Ala Met Ser Asp Lys Phe He Ser Asn Pro His Glu Val Val 
650 655 660 

cgc tct ggt gag gtc gtg aag gta aag gtc atg gaa gtt gac gtc gac 2131 
Arg Ser Gly Glu Val Val Lys Val Lys Val Met Glu Val Asp Val Asp 
665 670 675 

cgc aaa cgc ate ggc ctt tec etc cgc ttg ace gat gaa ccc ggt gec 217 9 
Arg Lys Arg He Gly Leu Ser Leu Arg Leu Thr Asp Glu Pro Gly Ala 
680 685 690 

cca get ccg caa aag cgc gga aac cga cca gec aaa cag cag cga get 2227 
Pro Ala Pro Gin Lys Arg Gly Asn Arg Pro Ala Lys Gin Gin Arg Ala 
695 700 705 

ccg caa aaa cag tec get aag ccc gec aca ggt tec atg gca gat get 2275 
Pro Gin Lys Gin Ser Ala Lys Pro Ala Thr Gly Ser Met Ala Asp Ala 
710 715 720 725 

tta cga cgc gec ggc etc ggt ggc taaggcaact ttcaaaccaa gcg 2322 
Leu Arg Arg Ala Gly Leu Gly Gly 
730 



<210> 406 
<211> 733 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Leu Asp Glu Gly Asn Thr Val Pro Phe He Ala Arg Tyr Arg Lys Glu 
15 10 15 

He Thr Gly Gly Leu Asp Asp Thr Gin Leu Arg Asp Leu Glu Glu Arg 
20 25 30 

Leu Ser Tyr Leu Arg Glu Leu Glu Asp Arg Lys Gin Ser He Leu Ala 
35 40 45 

Ala He Glu Glu Gin Gly Lys Leu Thr Asp Asp Leu Arg Ser Leu He 
50 55 60 

Leu Gly Cys Asp Thr Lys Ala Arg Leu Glu Asp Leu Tyr Leu Pro Phe 
65 70 75 80 

Lys Lys Arg Arg Lys Thr Lys Ala Asp He Ala Arg Glu Ala Gly Leu 



Glu Gly Leu Val Asp Lys Leu He Asp Ala Pro Ser Leu Asp Ala Ala 
100 105 HO 

Ala Gin Ala Ala Ala Phe Thr Thr Glu Gly Phe Glu Asp Ser Lys Lys 
115 120 125 

Val Leu Asp Gly Ala Arg Ala He Leu He Asp Arg Phe Ala Leu Asp 
130 135 140 

Ala Asp Leu Val Gly Glu Val Arg Glu Gin Met Tyr Arg Ala Gly Ser 
145 150 155 160 

Met Ala Ala Ser Val Val Ala Gly Lys Glu Gin Glu Gly Ala Lys Phe 
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Lys Asp Tyr Phe Glu Phe Ser Glu Pro Phe Asp Lys Leu Pro Ser His 
180 185 190 

Arg He Leu Ala Leu Leu Arg Gly Glu Asn Glu Gly Val Leu Ser Leu 
195 200 205 

Asn Leu Asp Ala Gly Asp Asp lie He Tyr Glu Gly Leu He Ala Asp 
210 215 220 

Arg Phe Ser Leu Asp Thr His Thr Ser Ser Trp Leu Ala Glu Ala Val 
225 230 235 240 

Arg Trp Gly Trp Arg Thr Lys Leu Tyr Val Ser Ser Gly Leu Asp Val 
245 250 255 

Arg Met Arg Leu Lys Glu Lys Ala Glu Glu Gly Ala Leu Asp Val Phe 
260 265 270 

Ala Thr Asn Leu Arg Asp Val Leu Leu Ala Ala Pro Ala Gly Gin Arg 
275 280 285 

Ser Thr He Gly Leu Asp Pro Gly Phe Arg Asn Gly Val Lys Val Ala 
290 295 300 

Val Val Asp Ser Thr Gly Lys Asp Val Ala Thr Thr He Val Tyr Pro 
305 310 315 320 

His Gin Pro Gin Asn Arg Trp Lys Glu Ala Val Ser Glu Leu Ala Asn 
325 330 335 

Leu Cys Ala Thr His Gly Val Glu Leu Met Ala He Gly Asn Gly Thr 
340 345 350 

Ala Ser Arg Glu Thr Glu Lys Leu Ala Gly Glu Val Ala Asp Met He 
355 360 365 

Lys Ala Ala Gly Gly Thr Arg Pro Thr Pro Val Val Val Ser Glu Ser 
370 375 380 

Gly Ala Ser Val Tyr Ser Ala Ser Pro He Ala Ala Glu Glu Phe Pro 
385 390 395 400 

Asp Met Asp Val Ser Leu Arg Gly Ala Val Ser He Ala Arg Arg Leu 
405 410 415 

Gin Asp Pro Leu Ala Glu Leu Val Lys He Glu Pro Lys Ala He Gly 
420 425 430 

Val Gly Gin Tyr Gin His Asp Val Asn Gin Val Ala Leu Ala Lys Thr 
435 440 445 

Leu Asp Gly Val Val Glu Asp Ala Val Asn Ala Val Gly Val Asn Leu 
450 455 460 

Asn Thr Ala Ser Ala Pro Leu Leu Thr Arg Val Ala Gly Val Thr Ser 
465 470 475 480 

Thr Leu Ala Asn Asn He Val Ala Tyr Arg Asn Glu Asn Gly Gly Phe 
485 490 495 
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Ser Ser Arg Lys Glu Leu Asn Lys Val Pro Arg Leu Gly Pro Lys Ala 
500 505 510 

Phe Glu Gin Cys Ala Gly Phe Leu Arg lie Ser Gly Ser Thr Asp Pro 
515 520 525 

Leu Asp Ala Ser Ala Val His Pro Glu Ala Tyr Pro Val Val Arg Asn 
530 535 540 

lie Ala Lys Ala Thr Gly Leu Asp Val Ser Gly Leu lie Gly Asn Ser 
545 550 555 560 

Ala Val Leu Thr Lys Leu Lys Pro Ala Asp Phe Ala Asp Glu Arg Phe 
565 570 575 

Gly He Pro Thr Val Thr Asp He He Ala Glu Leu Asp Lys Pro Gly 
580 585 590 

Arg Asp Pro Arg Pro Glu Phe Lys Thr Ala Ser Phe Lys Glu Gly Val 
595 600 605 

Glu Lys He Ser Asp Leu Thr Pro Gly Met He Leu Glu Gly Thr Val 
610 615 620 

Thr Asn Val Ala Ala Phe Gly Ala Phe Val Asp Val Gly Val His Arg 
625 630 635 640 

Asp Gly Leu Val His Val Ser Ala Met Ser Asp Lys Phe He Ser Asn 
645 650 655 

Pro His Glu Val Val Arg Ser Gly Glu Val Val Lys Val Lys Val Met 
660 665 670 

Glu Val Asp Val Asp Arg Lys Arg He Gly Leu Ser Leu Arg Leu Thr 
675 680 685 

Asp Glu Pro Gly Ala Pro Ala Pro Gin Lys Arg Gly Asn Arg Pro Ala 
690 695 700 

Lys Gin Gin Arg Ala Pro Gin Lys Gin Ser Ala Lys Pro Ala Thr Gly 
705 710 715 720 

Ser Met Ala Asp Ala Leu Arg Arg Ala Gly Leu Gly Gly 
725 730 



<210> 407 
<211> 1286 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1263) 

<223> RXA00157 

<400> 407 

gcc cgc ate gtt get gag cag cgt gag gcg gaa gec gtc gaa aag aaa 

Ala Arg He Val Ala Glu Gin Arg Glu Ala Glu Ala Val Glu Lys Lys 

15 10 15 
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gtc cag acc gag get gca att gec gca aac age gag cag etc aat gtc 
Val Gin Thr Glu Ala Ala He Ala Ala Asn Ser Glu Gin Leu Asn Val 



ttg act acc aat cgc agt acc ttg gtt gec cag cgt gat ggg get gag 
Leu Thr Thr Asn Arg Ser Thr Leu Val Ala Gin Arg Asp Gly Ala Glu 
35 40 45 

cgc aac ttg gec ate get cgt gcg cag gcg gat aat ctg caa ggt cag 
Arg Asn Leu Ala He Ala Arg Ala Gin Ala Asp Asn Leu Gin Gly Gin 
50 55 60 

cgt get gag tac gag gaa ttc cag cag gca gag cag get cgc ate cag 
Arg Ala Glu Tyr Glu Glu Phe Gin Gin Ala Glu Gin Ala Arg He Gin 
65 70 75 80 

gcg gaa gcg gaa get cag get get gcg gag gag aag cgt cgt gec gat 
Ala Glu Ala Glu Ala Gin Ala Ala Ala Glu Glu Lys Arg Arg Ala Asp 
85 90 95 

gag get get gca cag gca gee get gaa get caa gaa get gec cag caa 
Glu Ala Ala Ala Gin Ala Ala Ala Glu Ala Gin Glu Ala Ala Gin Gin 
100 105 HO 

get cag gcg gcg gag gaa gee caa gee gcg caa gca get gag aca gca 
Ala Gin Ala Ala Glu Glu Ala Gin Ala Ala Gin Ala Ala Glu Thr Ala 
115 120 125 

caa gee caa gee gcg caa get gcg gaa acc caa get gca caa gec gcg 
Gin Ala Gin Ala Ala Gin Ala Ala Glu Thr Gin Ala Ala Gin Ala Ala 
130 135 140 

caa get cag gca gaa gcg aat gat cgt gec gee gcg caa cag cgt get 
Gin Ala Gin Ala Glu Ala Asn Asp Arg Ala Ala Ala Gin Gin Arg Ala 
145 150 155 160 

gca gag get caa gca gca gcg gaa cag gcg caa cgt gag get gac get 
Ala Glu Ala Gin Ala Ala Ala Glu Gin Ala Gin Arg Glu Ala Asp Ala 
165 170 175 

cag gcg gee aac gat gec caa get cag gca ctg cgt gaa cag gcg etc 
Gin Ala Ala Asn Asp Ala Gin Ala Gin Ala Leu Arg Glu Gin Ala Leu 
180 185 190 

acc gca gec tec ate get gcg get get eta att gcg gcg age cag tec 
Thr Ala Ala Ser He Ala Ala Ala Ala Leu He Ala Ala Ser Gin Ser 
195 200 205 

age cat gec act act caa aat cct tac cca act gat gaa gac gcg gat 
Ser His Ala Thr Thr Gin Asn Pro Tyr Pro Thr Asp Glu Asp Ala Asp 
210 215 220 

ccg acc gat att gcg gac ate caa ggc cca acg cag cca ggt acg ggt 
Pro Thr Asp He Ala Asp He Gin Gly Pro Thr Gin Pro Gly Thr Gly 
225 230 235 240 

gag tct gga gat tec cag age aac tec age gac aac gat tec aca ggc 
Glu Ser Gly Asp Ser Gin Ser Asn Ser Ser Asp Asn Asp Ser Thr Gly 
245 250 255 
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aac gat tec aca ggc tct gac tct tea gat tea gat tec tec ggc aac 
Asn Asp Ser Thr Gly Ser Asp Ser Ser Asp Ser Asp Ser Ser Gly Asn 
260 265 270 

gat tct tea gag gtt att tec ggc gat cgt tec get cag att gag act 
Asp Ser Ser Glu Val He Ser Gly Asp Arg Ser Ala Gin He Glu Thr 
275 280 285 

gtg att gcg cgc gee atg age cag ttg ggt gtg cag tac gca tgg ggt 
Val He Ala Arg Ala Met Ser Gin Leu Gly Val Gin Tyr Ala Trp Gly 
290 295 300 

ggc ggt aac get aat ggc cca act ctg ggt ate cgt gac ggt ggc gtg 
Gly Gly Asn Ala Asn Gly Pro Thr Leu Gly He Arg Asp Gly Gly Val 
305 310 315 320 

gcg gac tct tac ggc gat tac aac aag gtt ggc ttc gac tgc tct gga 
Ala Asp Ser Tyr Gly Asp Tyr Asn Lys Val Gly Phe Asp Cys Ser Gly 
325 330 335 

ctg ace ttg tat gcg ttt gcg ggt gtg gga att tea ctt cct cac tac 
Leu Thr Leu Tyr Ala Phe Ala Gly Val Gly He Ser Leu Pro His Tyr 
340 345 350 

acg ggc tac cag tac cag cac ggc ace aag gtg teg cct tct gag atg 
Thr Gly Tyr Gin Tyr Gin His Gly Thr Lys Val Ser Pro Ser Glu Met 
355 360 365 

caa cgt ggc gat ctg ate ttc tat ggt ccg gga gcg tct cag cac gtg 
Gin Arg Gly Asp Leu He Phe Tyr Gly Pro Gly Ala Ser Gin His Val 
370 375 380 

gca att tac etc ggt gat ggt cag atg att gag get ccg aat teg ggt 
Ala He Tyr Leu Gly Asp Gly Gin Met He Glu Ala Pro Asn Ser Gly 
385 390 395 400 

tct gtc gtg aag att tct cct gtt cgc tgg age gga atg acc gag age 
Ser Val Val Lys He Ser Pro Val Arg Trp Ser Gly Met Thr Glu Ser 
405 410 415 

gtg gta cgc etc att tagtttcctc ctatgaatct tga 
Val Val Arg Leu He 
420 



<210> 408 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 408 

Ala Arg He Val Ala Glu Gin Arg Glu Ala Glu Ala Val Glu Lys Lys 
15 10 15 

Val Gin Thr Glu Ala Ala He Ala Ala Asn Ser Glu Gin Leu Asn Val 
20 25 30 

Leu Thr Thr Asn Arg Ser Thr Leu Val Ala Gin Arg Asp Gly Ala Glu 
35 40 45 

Arg Asn Leu Ala He Ala Arg Ala Gin Ala Asp Asn Leu Gin Gly Gin 
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50 55 bU 

Arg Ala Glu Tyr Glu Glu Phe Gin Gin Ala Glu Gin Ala Arg He Gin 
65 70 75 80 

Ala Glu Ala Glu Ala Gin Ala Ala Ala Glu Glu Lys Arg Arg Ala Asp 
85 90 95 

Glu Ala Ala Ala Gin Ala Ala Ala Glu Ala Gin Glu Ala Ala Gin Gin 
100 105 HO 

Ala Gin Ala Ala Glu Glu Ala Gin Ala Ala Gin Ala Ala Glu Thr Ala 
115 120 125 

Gin Ala Gin Ala Ala Gin Ala Ala Glu Thr Gin Ala Ala Gin Ala Ala 
130 135 140 

Gin Ala Gin Ala Glu Ala Asn Asp Arg Ala Ala Ala Gin Gin Arg Ala 
145 150 155 160 

Ala Glu Ala Gin Ala Ala Ala Glu Gin Ala Gin Arg Glu Ala Asp Ala 
165 170 175 

Gin Ala Ala Asn Asp Ala Gin Ala Gin Ala Leu Arg Glu Gin Ala Leu 
180 185 190 

Thr Ala Ala Ser He Ala Ala Ala Ala Leu He Ala Ala Ser Gin Ser 
195 200 205 

Ser His Ala Thr Thr Gin Asn Pro Tyr Pro Thr Asp Glu Asp Ala Asp 
210 215 220 

Pro Thr Asp He Ala Asp He Gin Gly Pro Thr Gin Pro Gly Thr Gly 
225 230 235 240 

Glu Ser Gly Asp Ser Gin Ser Asn Ser Ser Asp Asn Asp Ser Thr Gly 
245 250 255 

Asn Asp Ser Thr Gly Ser Asp Ser Ser Asp Ser Asp Ser Ser Gly Asn 
260 265 270 

Asp Ser Ser Glu Val He Ser Gly Asp Arg Ser Ala Gin He Glu Thr 
275 280 285 

Val He Ala Arg Ala Met Ser Gin Leu Gly Val Gin Tyr Ala Trp Gly 
290 295 300 

Gly Gly Asn Ala Asn Gly Pro Thr Leu Gly He Arg Asp Gly Gly Val 
305 310 315 320 

Ala Asp Ser Tyr Gly Asp Tyr Asn Lys Val Gly Phe Asp Cys Ser Gly 
325 330 335 

Leu Thr Leu Tyr Ala Phe Ala Gly Val Gly He Ser Leu Pro His Tyr 
340 345 350 

Thr Gly Tyr Gin Tyr Gin His Gly Thr Lys Val Ser Pro Ser Glu Met 
355 360 365 

Gin Arg Gly Asp Leu He Phe Tyr Gly Pro Gly Ala Ser Gin His Val 
370 375 380 
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Ala lie Tyr Leu 
385 

Ser Val Val Lys 



Gly Asp Gly Gin 
390 

lie Ser Pro Val 
405 



Met lie Glu Ala 
395 

Arg Trp Ser Gly 
410 



Pro Asn Ser Gly 
400 

Met Thr Glu Ser 
415 



Val Val Arg Leu lie 
420 



<210> 409 
<211> 972 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (949) 

<223> RXA00208 



<400> 409 

cggccaattt tttcttttgt gggggtgcct cttacgcatt tcctgaattt ttgttaggct 60 

tgcctaggtc agttaaagat atatcgataa gaggttttcc atg aac act cca gcg 11. 

Met Asn Thr Pro Ala 
1 5 



ccc cgc aaa cga cgc gaa atg aaa ate aag aca gca acc gtc act ggt 
Pro Arg Lys Arg Arg Glu Met Lys He Lys Thr Ala Thr Val Thr Gly 
10 15 20 

gtg cgt caa att tec ccc gat etc ate cgc ttc age ttc gac tgc cca 
Val Arg Gin He Ser Pro Asp Leu He Arg Phe Ser Phe Asp Cys Pro 
25 30 35 

gaa ate gtt ggc gee gac ctg ggg ttc acg gac cat tac ate aag ate 
Glu He Val Gly Ala Asp Leu Gly Phe Thr Asp His Tyr He Lys He 



etc ttc gtg cca gca ggt gcg gat tac tec tgg cct ttc gac atg gca 

Leu Phe Val Pro Ala Gly Ala Asp Tyr Ser Trp Pro Phe Asp Met Ala 
55 60 65 

gaa att gcg gaa acc cag ccc cgt gag ctg caa cca gtg cgc cgc acc 

Glu He Ala Glu Thr Gin Pro Arg Glu Leu Gin Pro Val Arg Arg Thr 



tac act ttc cgc acg gtt gac act gtc gca ggc aca ttt gac ata gat 
Tyr Thr Phe Arg Thr Val Asp Thr Val Ala Gly Thr Phe Asp He Asp 
90 95 100 

ttc gtt gcg cac ggc acc gat ggc ctt gec ggt cct tgg gcg cag cag 
Phe Val Ala His Gly Thr Asp Gly Leu Ala Gly Pro Trp Ala Gin Gin 
105 HO 115 

gca cag gta ggt gat gtc ate gcg ttc ggc ggc cca ggt ggc gca tgg 
Ala Gin Val Gly Asp Val He Ala Phe Gly Gly Pro Gly Gly Ala Trp 
120 125 130 

aag cca gaa acc acc tat gag cac tac gtt etc gca ggc gat gaa gec 
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Lys Pro GLu Thr Thr Tyr Glu His Tyr Val Leu Ala Gly Asp Glu Ala 
135 140 145 

gca gca ccc gca att ttc gca gcc tta gaa cac eta ccc gec ggc acc 
Ala Ala Pro Ala He Phe Ala Ala Leu Glu His Leu Pro Ala Gly Thr 
150 155 160 165 

acc gcc aaa gcc ttc att gaa ate tec tec aac gaa gcg cgt ttc aac 
Thr Ala Lys Ala Phe He Glu He Ser Ser Asn Glu Ala Arg Phe Asn 
170 175 180 

gcc cca gcc age gac aac ate gag gtt gtc tgg gtg ccc cgc gac ggc 
Ala Pro Ala Ser Asp Asn He Glu Val Val Trp Val Pro Arg Asp Gly 
185 190 195 

gcc acc cac ggt aca ttg ctt ate gac gcc etc cgc cag gac ggc tac 
Ala Thr His Gly Thr Leu Leu He Asp Ala Leu Arg Gin Asp Gly Tyr 
200 205 210 

cca acc aag aaa act tec tgg ttc ate cac gga gtc gcc gaa atg gtg 
Pro Thr Lys Lys Thr Ser Trp Phe He His Gly Val Ala Glu Met Val 
215 220 225 

aag gaa acc cgc aaa ttc etc ttc gtg gaa ggc aac gta gac aaa get 
Lys Glu Thr Arg Lys Phe Leu Phe Val Glu Gly Asn Val Asp Lys Ala 
230 235 240 245 

gat gca tec att tec gga tac tgg cgc ctt ggc atg acc gaa gac cag 
Asp Ala Ser lie Ser Gly Tyr Trp Arg Leu Gly Met Thr Glu Asp Gin 
250 255 260 

tgg cag gcc tec aag egg gag ttc aat gag caa aat gag gca gaa gaa 
Trp Gin Ala Ser Lys Arg Glu Phe Asn Glu Gin Asn Glu Ala Glu Glu 
265 270 275 

etc gcg etc age aag gca taagggcaag gggttctaga aag 
Leu Ala Leu Ser Lys Ala 
280 



<210> 410 
<211> 283 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 410 

Met Asn Thr Pro Ala Pro Arg Lys Arg Arg Glu Met Lys He Lys Thr 
15 10 15 

Ala Thr Val Thr Gly Val Arg Gin He Ser Pro Asp Leu He Arg Phe 
20 25 30 

Ser Phe Asp Cys Pro Glu He Val Gly Ala Asp Leu Gly Phe Thr Asp 
35 40 45 

His Tyr He Lys He Leu Phe Val Pro Ala Gly Ala Asp Tyr Ser Trp 
50 55 60 

Pro Phe Asp Met Ala Glu He Ala Glu Thr Gin Pro Arg Glu Leu Gin 
65 70 75 80 
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Pro Val Arg Arg Thr Tyr Thr Phe Arg Thr Val Asp Thr Val Ala Gly 
85 90 95 

Thr Phe Asp He Asp Phe Val Ala His Gly Thr Asp Gly Leu Ala Gly 
100 105 HO 

Pro Trp Ala Gin Gin Ala Gin Val Gly Asp Val He Ala Phe Gly Gly 
115 120 125 

Pro Gly Gly Ala Trp Lys Pro Glu Thr Thr Tyr Glu His Tyr Val Leu 
130 135 140 

Ala Gly Asp Glu Ala Ala Ala Pro Ala He Phe Ala Ala Leu Glu His 
145 150 155 160 

Leu Pro Ala Gly Thr Thr Ala Lys Ala Phe He Glu He Ser Ser Asn 
165 170 175 

Glu Ala Arg Phe Asn Ala Pro Ala Ser Asp Asn He Glu Val Val Trp 
180 185 190 

Val Pro Arg Asp Gly Ala Thr His Gly Thr Leu Leu He Asp Ala Leu 
195 200 205 

Arg Gin Asp Gly Tyr Pro Thr Lys Lys Thr Ser Trp Phe He His Gly 
210 215 220 

Val Ala Glu Met Val Lys Glu Thr Arg Lys Phe Leu Phe Val Glu Gly 
225 230 235 240 

Asn Val Asp Lys Ala Asp Ala Ser He Ser Gly Tyr Trp Arg Leu Gly 
245 250 255 

Met Thr Glu Asp Gin Trp Gin Ala Ser Lys Arg Glu Phe Asn Glu Gin 
260 265 270 

Asn Glu Ala Glu Glu Leu Ala Leu Ser Lys Ala 
275 280 



<210> 411 
<211> 411 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (26) . . (388) 

<223> RXA00967 

<400> 411 

caactagaaa atgactgggg gcgatatg ccg gtg cag gac gca ggc gaa cgc 52 
Met Pro Val Gin Asp Ala Gly Glu Arg 
1 5 

aac aac aat gac egg cca gtg atg ccg gga gag ate etc cgt gag gaa 100 
Asn Asn Asn Asp Arg Pro Val Met Pro Gly Glu He Leu Arg Glu Glu 



ttc atg gag cct ttg ggg ctg tec caa aac ggc ttg gcg egg gca ata 
Phe Met Glu Pro Leu Gly Leu Ser Gin Asn Gly Leu Ala Arg Ala He 



148 
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gga gtg cca cca cgc agg att aat gag ate gtg cac ggc aaa cgc gca 
Gly Val Pro Pro Arg Arg lie Asn Glu He Val His Gly Lys Arg Ala 
45 50 55 

ate acg gca gac act gcg ctg cgt tta get get tat tta ggt ccc gat 
He Thr Ala Asp Thr Ala Leu Arg Leu Ala Ala Tyr Leu Gly Pro Asp 
60 65 70 

cca cag ttt tgg etc aac ttg cag acc cac tac gac ctg teg gtg acg 
Pro Gin Phe Trp Leu Asn Leu Gin Thr His Tyr Asp Leu Ser Val Thr 
75 80 85 

tat tta gat gcg cgc aca ctg ttg gaa gcg ate aag cct tat gat cgt 
Tyr Leu Asp Ala Arg Thr Leu Leu Glu Ala He Lys Pro Tyr Asp Arg 
90 95 100 105 

cag caa aat gtg get egg acc ctg aat ccg ctt cag gag age teg cag 
Gin Gin Asn Val Ala Arg Thr Leu Asn Pro Leu Gin Glu Ser Ser Gin 
HO 115 120 

taggagtege etctggtegg ggc 



<210> 412 
<211> 121 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Met Pro Val Gin Asp Ala Gly Glu Arg Asn Asn Asn Asp Arg Pro Val 
15 10 15 

Met Pro Gly Glu He Leu Arg Glu Glu Phe Met Glu Pro Leu Gly Leu 
20 25 30 

Ser Gin Asn Gly Leu Ala Arg Ala He Gly Val Pro Pro Arg Arg He 
35 40 45 

Asn Glu He Val His Gly Lys Arg Ala He Thr Ala Asp Thr Ala Leu 
50 55 60 

Arg Leu Ala Ala Tyr Leu Gly Pro Asp Pro Gin Phe Trp Leu Asn Leu 
65 70 75 80 

Gin Thr His Tyr Asp Leu Ser Val Thr Tyr Leu Asp Ala Arg Thr Leu 
85 90 95 

Leu Glu Ala He Lys Pro Tyr Asp Arg Gin Gin Asn Val Ala Arg Thr 
100 105 HO 

Leu Asn Pro Leu Gin Glu Ser Ser Gin 
115 120 



<210> 413 
<211> 381 
<212> DNA 

<213> Corynebacterium glutamic 



292 



340 
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<220> 

<221> CDS 

<222> (101) . . (358) 

<223> RXA01149 

<400> 413 

atttttaaca agaacctttt tcaaacattc tttttataag ttttttccat attggttgat 60 

cccccaccat cgggatccct gatccacgaa aggagtgttc gtg gta get ccg cag 115 

Val Val Ala Pro Gin 



tec egg aaa ccg cag cac cct ggt gag att ttg agt gaa cgt ttc etc 
Ser Arg Lys Pro Gin His Pro Gly Glu He Leu Ser Glu Arg Phe Leu 
10 15 20 

gaa ccc cga gga ate age cac tac gat etc gec aaa acc etc cac ate 
Glu Pro Arg Gly He Ser His Tyr Asp Leu Ala Lys Thr Leu His He 



acc gaa gca acc ate gee aat ttc gtt gaa ggt cgc acc gac etc acc 
Thr Glu Ala Thr He Ala Asn Phe Val Glu Gly Arg Thr Asp Leu Thr 



ate gga ctt gca gta cgc etc tec cgc tea ttc gat ttg age aca cag 
He Gly Leu Ala Val Arg Leu Ser Arg Ser Phe Asp Leu Ser Thr Gin 
55 60 65 

gaa tgg ate gca ctg cag cgc acc ttt gat cag get cat cgt cga tct 
Glu Trp He Ala Leu Gin Arg Thr Phe Asp Gin Ala His Arg Arg Ser 



get taaaagtttt tagcttcatc gaa 
Ala 



<210> 414 
<211> 86 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Val Val Ala Pro Gin Ser Arg Lys Pro Gin His Pro Gly Glu He Leu 
15 10 15 

Ser Glu Arg Phe Leu Glu Pro Arg Gly He Ser His Tyr Asp Leu Ala 
20 25 30 

Lys Thr Leu His He Thr Glu Ala Thr He Ala Asn Phe Val Glu Gly 
35 40 45 

Arg Thr Asp Leu Thr He Gly Leu Ala Val Arg Leu Ser Arg Ser Phe 
50 55 60 

Asp Leu Ser Thr Gin Glu Trp He Ala Leu Gin Arg Thr Phe Asp Gin 
65 70 75 80 



Ala His Arg Arg Ser Ala 
85 
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<210> 415 
<211> 1989 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1966) 
<223> RXA01305 

<400> 415 cn 
ttctcaaggc tccctctcct ttaagttcgt ggccccagcg ccagcttttt tcataaaaac 60 

tcaacaggca ctgtgggacc ccttcacttt gaaagacatc atg cgc ccc tct tec 115 

Met Arg Pro Ser Ser 



egg cca ctt ggc etc gtc eta tgc ace gca ctg gca tea acg ate ate 
Arg Pro Leu Gly Leu Val Leu Cys Thr Ala Leu Ala Ser Thr He He 
10 15 20 

ace gtt ccc gca gcg tec gee cag gag cca gcg ctt etc gat gee tec 
Thr Val Pro Ala Ala Ser Ala Gin Glu Pro Ala Leu Leu Asp Ala Ser 
25 30 35 

qcc ate gee cca cat ace gee age tac ggc tac tac gtt gat gca tgg 
Ala He Ala Pro His Thr Ala Ser Tyr Gly Tyr Tyr Val Asp Ala Trp 
40 45 50 

gac ace aac gtt tec act gat ctg aat cca tea agt aat gca get gtt 
Asp Thr Asn Val Ser Thr Asp Leu Asn Pro Ser Ser Asn Ala Ala Val 
55 60 65 

ggc gta ctg gag gaa atg ctt gag ctg tgg ace cca ggc gaa gaa tgg 
Glv Val Leu Glu Glu Met Leu Glu Leu Trp Thr Pro Gly Glu Glu Trp 
70 75 80 85 

aac ace ggc gtc aag gtt gac ccc ace gtg ctg gat tec aac ate gca 
Asn Thr Gly Val Lys Val Asp Pro Thr Val Leu Asp Ser Asn He Ala 
90 95 100 

cag tct gtg gca ate tec cag cag gcg ace gat get cag caa gaa cgt 
Gin Ser Val Ala He Ser Gin Gin Ala Thr Asp Ala Gin Gin Glu Arg 
105 HO 115 

get tgg gtt att gat cgc cgc aac cag aac tac acc gca ace gac ggt 
Ala Trp Val He Asp Arg Arg Asn Gin Asn Tyr Thr Ala Thr Asp Gly 
120 125 130 

ctt ggc gca tac gca gat agt tac cgc gag acc gca cag gtg ggc acc 
Leu Gly Ala Tyr Ala Asp Ser Tyr Arg Glu Thr Ala Gin Val Gly Thr 
135 140 145 

acc ate cct gac gtt gtt cca get gat gee acc acc gtg aag tac aac 
Thr He Pro Asp Val Val Pro Ala Asp Ala Thr Thr Val Lys Tyr Asn 
150 155 160 165 

gat ggc ggc aat gtg aat ggc aat tgg gca gag acc ggt gga gaa etc 
Asp Gly Gly Asn Val Asn Gly Asn Trp Ala Glu Thr Gly Gly Glu Leu 



170 



175 180 
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gga tec act gtt gat eta att gaa get ate cgt cag cat gee gca acc 691 
Gly Ser Thr Val Asp Leu He Glu Ala He Arg Gin His Ala Ala Thr 
185 190 195 

age aac aat gec aag gcg tac tac caa tac cca cgc ccc tac cgc tgg 73 9 
Ser Asn Asn Ala Lys Ala Tyr Tyr Gin Tyr Pro Arg Pro Tyr Arg Trp 
200 205 210 

act gaa tec ate gaa cca gaa gec tgg ggc gag ggc gtt gac atg cca 787 
Thr Glu Ser He Glu Pro Glu Ala Trp Gly Glu Gly Val Asp Met Pro 
215 220 225 



gag tat gca aac cca ctg cgc aag gat gaa tec gaa get gee age gat 
Glu Tyr Ala Asn Pro Leu Arg Lys Asp Glu Ser Glu Ala Ala Ser Asp 
230 235 240 245 

ggc ggt ttc cct tec gga cac acc tec gca ggc ggc atg gca acc aac 
Sly Gly Phe Pro Ser Gly His Thr Ser Ala Gly Gly Met Ala Thr Asn 
250 255 260 

ggc ctg get tac get ttc cca cag caa tac gat aaa ctg etc atg act 
Gly Leu Ala Tyr Ala Phe Pro Gin Gin Tyr Asp Lys Leu Leu Met Thr 



265 270 



835 



gca gcg gaa ate ggc gaa age cgc ate cag ctg ggc atg cac tct ccg 
Ala Ala Glu He Gly Glu Ser Arg He Gin Leu Gly Met Hxs Ser Pro 
280 285 290 

ctt gat gtt att ggc ggc cgt gtt eta tec acc gcg att act gca ggt 
Leu Asp Val He Gly Gly Arg Val Leu Ser Thr Ala He Thr Ala Gly 
295 3°° 305 

gca ctt aat gat ccg aat etc gac teg gtg aag get gaa gee ttc gat 
Ala Leu Asn Asp Pro Asn Leu Asp Ser Val Lys Ala Glu Ala Phe Asp 
310 315 320 325 

gat get cag gca tgg ate agt aac cag age gac ate acc acc aac act 
Asp Ala Gin Ala Trp He Ser Asn Gin Ser Asp He Thr Thr Asn Thr 
330 335 340 

cgc gat ttt gat gag caa etc gec gag tac acc aac ttc etc acc ttc 
Arg Asp Phe Asp Glu Gin Leu Ala Glu Tyr Thr Asn Phe Leu Thr Phe 
345 350 355 

ggc ttc gag cag tec ggc gac acc acc caa gac atg cgc gtg cca aag 
Gly Phe Glu Gin Ser Gly Asp Thr Thr Gin Asp Met Arg Val Pro Lys 
360 365 370 

gga get gag get ctg ctg gaa acc cgc ctt ccg tac ctt gat gac gaa 
Gly Ala Glu Ala Leu Leu Glu Thr Arg Leu Pro Tyr Leu Asp Asp Glu 
375 380 385 

cag cgc cgt tgg gtt eta cat tec act ggc etc gag tec ggt ttc cca 
Gin Arg Arg Trp Val Leu His Ser Thr Gly Leu Glu Ser Gly Phe Pro 
390 395 400 405 

gta ctt gat gat gee gaa ggt tgg ggc cgt etc aac etc tac get gee 
Val Leu Asp Asp Ala Glu Gly Trp Gly Arg Leu Asn Leu Tyr Ala Ala 
410 415 420 



1027 



1075 



1123 



1267 



1363 
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cag get ggc tac agt gca ttc gat acc aac gtt gac gtc acc atg aat 
Gin Ala Gly Tyr Ser Ala Phe Asp Thr Asn Val Asp Val Thr Met Asn 
425 430 435 

gec ate gac ggt ggc tac aac gec aaa gac aac tgg caa aac gac ate 
Ala He Asp Gly Gly Tyr Asn Ala Lys Asp Asn Trp Gin Asn Asp lie 
440 445 450 

gag ggc gca gga tec ctg acc aag aac ggt tec ggt gaa etc acc ctg 
Glu Gly Ala Gly Ser Leu Thr Lys Asn Gly Ser Gly Glu Leu Thr Leu 
455 460 465 

tea ggt gac aac tec tac acc ggt gga acc acc ate acc gcg ggc acc 
Ser Gly Asp Asn Ser Tyr Thr Gly Gly Thr Thr He Thr Ala Gly Thr 
470 475 480 485 

ttg gtt get gca act gag tea get ctg gga gca ggc gat etc acc ate 
Leu Val Ala Ala Thr Glu Ser Ala Leu Gly Ala Gly Asp Leu Thr He 
490 495 500 

aac gat ggt gca acc ttg aag ate acc cag cct gtc acc gtg gat gga 
Asn Asp Gly Ala Thr Leu Lys lie Thr Gin Pro Val Thr Val Asp Gly 
505 510 515 

acc gca aac ctg gga gga act ctg cac gtt gec ctt cct gtt ggc acc 
Thr Ala Asn Leu Gly Gly Thr Leu His Val Ala Leu Pro Val Gly Thr 
520 525 530 

aac cac gtc acc gtg ate gat get gca tea att tec ggt gaa ttt gat 
Asn His Val Thr Val He Asp Ala Ala Ser He Ser Gly Glu Phe Asp 
535 540 545 

gag gtt att gtt gat ggc gca gtt gac get cag gtg age tac gac aac 
Glu Val He Val Asp Gly Ala Val Asp Ala Gin Val Ser Tyr Asp Asn 
550 555 560 565 

ggc tct gtc gtg att act aca ggc gca cct tct gat gac gta aag gaa 
Glv Ser Val Val He Thr Thr Gly Ala Pro Ser Asp Asp Val Lys Glu 
570 575 580 

act ggc tct tct get ggc gga att ctt gec ate gtg gca gee ctg ggt 
Thr Gly Ser Ser Ala Gly Gly He Leu Ala He Val Ala Ala Leu Gly 
585 590 595 

ggc att gca gca ctg ate ttc ggt gca ttc acc cag ttt ggt ttc cca 
Gly He Ala Ala Leu He Phe Gly Ala Phe Thr Gin Phe Gly Phe Pro 
600 605 610 

cca gca ate aag gaa atg ttc gac ctt taagectteg ccaaccccac 
Pro Ala He Lys Glu Met Phe Asp Leu 
615 620 



<210> 416 
<211> 622 
<212> PRT 

<213> Corynebacterium glutamicum 



:400> 416 
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Met Arg Pro Ser Ser Arg Pro Leu Gly Leu Val Leu Cys Thr Ala Leu 
15 10 15 

Ala Ser Thr He He Thr Val Pro Ala Ala Ser Ala Gin Glu Pro Ala 
20 25 30 

Leu Leu Asp Ala Ser Ala He Ala Pro His Thr Ala Ser Tyr Gly Tyr 
35 40 45 

Tyr Val Asp Ala Trp Asp Thr Asn Val Ser Thr Asp Leu Asn Pro Ser 
50 55 60 

Ser Asn Ala Ala Val Gly Val Leu Glu Glu Met Leu Glu Leu Trp Thr 
65 70 75 80 

Pro Gly Glu Glu Trp Asn Thr Gly Val Lys Val Asp Pro Thr Val Leu 
85 90 95 

Asp Ser Asn He Ala Gin Ser Val Ala He Ser Gin Gin Ala Thr Asp 
100 105 HO 

Ala Gin Gin Glu Arg Ala Trp Val He Asp Arg Arg Asn Gin Asn Tyr 
115 120 125 

Thr Ala Thr Asp Gly Leu Gly Ala Tyr Ala Asp Ser Tyr Arg Glu Thr 
130 135 140 

Ala Gin Val Gly Thr Thr He Pro Asp Val Val Pro Ala Asp Ala Thr 
145 150 155 160 

Thr Val Lys Tyr Asn Asp Gly Gly Asn Val Asn Gly Asn Trp Ala Glu 
165 170 175 

Thr Gly Gly Glu Leu Gly Ser Thr Val Asp Leu He Glu Ala He Arg 
180 185 190 

Gin His Ala Ala Thr Ser Asn Asn Ala Lys Ala Tyr Tyr Gin Tyr Pro 
195 200 205 

Arg Pro Tyr Arg Trp Thr Glu Ser He Glu Pro Glu Ala Trp Gly Glu 
210 215 220 

Gly Val Asp Met Pro Glu Tyr Ala Asn Pro Leu Arg Lys Asp Glu Ser 
225 230 235 240 

Glu Ala Ala Ser Asp Gly Gly Phe Pro Ser Gly His Thr Ser Ala Gly 
245 250 255 

Gly Met Ala Thr Asn Gly Leu Ala Tyr Ala Phe Pro Gin Gin Tyr Asp 
260 265 270 

Lys Leu Leu Met Thr Ala Ala Glu He Gly Glu Ser Arg He Gin Leu 
275 280 285 

Gly Met His Ser Pro Leu Asp Val He Gly Gly Arg Val Leu Ser Thr 
290 295 300 

Ala He Thr Ala Gly Ala Leu Asn Asp Pro Asn Leu Asp Ser Val Lys 
305 310 315 320 

Ala Glu Ala Phe Asp Asp Ala Gin Ala Trp He Ser Asn Gin Ser Asp 
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Ile Thr Thr Asn Thr Arg Asp Phe Asp Glu Gin Leu Ala Glu Tyr Thr 
340 345 350 

Asn Phe Leu Thr Phe Gly Phe Glu Gin Ser Gly Asp Thr Thr Gin Asp 
355 360 365 

Met Arg Val Pro Lys Gly Ala Glu Ala Leu Leu Glu Thr Arg Leu Pro 
370 375 380 

Tyr Leu Asp Asp Glu Gin Arg Arg Trp Val Leu His Ser Thr Gly Leu 
385 390 395 400 

Glu Ser Gly Phe Pro Val Leu Asp Asp Ala Glu Gly Trp Gly Arg Leu 
405 410 415 

Asn Leu Tyr Ala Ala Gin Ala Gly Tyr Ser Ala Phe Asp Thr Asn Val 
420 425 430 

Asp Val Thr Met Asn Ala He Asp Gly Gly Tyr Asn Ala Lys Asp Asn 
435 440 445 

Trp Gin Asn Asp He Glu Gly Ala Gly Ser Leu Thr Lys Asn Gly Ser 
450 455 460 

Gly Glu Leu Thr Leu Ser Gly Asp Asn Ser Tyr Thr Gly Gly Thr Thr 
465 470 475 480 

He Thr Ala Gly Thr Leu Val Ala Ala Thr Glu Ser Ala Leu Gly Ala 
485 490 495 

Gly Asp Leu Thr He Asn Asp Gly Ala Thr Leu Lys He Thr Gin Pro 
500 505 510 

Val Thr Val Asp Gly Thr Ala Asn Leu Gly Gly Thr Leu His Val Ala 
515 520 525 

Leu Pro Val Gly Thr Asn His Val Thr Val He Asp Ala Ala Ser He 
530 535 540 

Ser Gly Glu Phe Asp Glu Val He Val Asp Gly Ala Val Asp Ala Gin 
545 550 555 560 

Val Ser Tyr Asp Asn Gly Ser Val Val He Thr Thr Gly Ala Pro Ser 
565 570 575 

Asp Asp Val Lys Glu Thr Gly Ser Ser Ala Gly Gly He Leu Ala He 
580 585 590 

Val Ala Ala Leu Gly Gly He Ala Ala Leu He Phe Gly Ala Phe Thr 
595 600 605 

Gin Phe Gly Phe Pro Pro Ala He Lys Glu Met Phe Asp Leu 
610 615 620 



<210> 417 
<211> 420 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101).. (397) 

<223> RXA01453 

<400> 417 

tacagcattc gagtcaacga ccagtggcgg atctgcttcc gttggaacga ctcgggcccc 

gaaaacgtcg agatcgtgga ttatcactga ggaggagacg atg get cag aag etc 

Met Ala Gin Lys Leu 



tac ccg ccg att cac cct ggt gag att etc atg gag gac ttc ate aag 
Tyr Pro Pro lie His Pro Gly Glu lie Leu Met Glu Asp Phe He Lys 
10 15 20 

ggc ttc ggc etc aca cag aac aag gtc gec gta teg ate ggg gtg cct 
Gly Phe Gly Leu Thr Gin Asn Lys Val Ala Val Ser He Gly Val Pro 
25 30 35 

ccg cga cgc ate aac gag ate gtg cac ggc aag cga tec ate acg gee 
Pro Arg Arg He Asn Glu He Val His Gly Lys Arg Ser He Thr Ala 
40 45 50 

gat acg get ctg cgt etc ggg egg tac ttc ggt ate gac ccg cag ttc 
Asp Thr Ala Leu Arg Leu Gly Arg Tyr Phe Gly He Asp Pro Gin Phe 
55 60 65 

tgg ctg age ctt cag act cag tac gag ttg gag etc gat cgc gac gec 
Trp Leu Ser Leu Gin Thr Gin Tyr Glu Leu Glu Leu Asp Arg Asp Ala 
70 75 80 85 

ggt gca gcg act tac gca cag ate acg ccg ctg aag gtc gcg 
Gly Ala Ala Thr Tyr Ala Gin He Thr Pro Leu Lys Val Ala 



tgagctcggt ggccagaaaa cat 



<210> 418 
<211> 99 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 418 

Met Ala Gin Lys Leu Tyr Pro Pro He His Pro Gly Glu He Leu Met 
15 10 15 

Glu Asp Phe He Lys Gly Phe Gly Leu Thr Gin Asn Lys Val Ala Val 
20 25 30 

Ser He Gly Val Pro Pro Arg Arg He Asn Glu He Val His Gly Lys 
35 40 45 

Arg Ser He Thr Ala Asp Thr Ala Leu Arg Leu Gly Arg Tyr Phe Gly 
50 55 60 

He Asp Pro Gin Phe Trp Leu Ser Leu Gin Thr Gin Tyr Glu Leu Glu 
65 70 75 80 
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Leu Asp Arg Asp Ala Gly Ala Ala Thr Tyr Ala Gin lie Thr Pro Leu 
85 90 95 

Lys Val Ala 



<210> 419 
<211> 945 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (922) 

<223> RXA01824 

<400> 419 

ctaaagcgct gctcaaagaa gtttttgacc tcgacgcact catcctcaaa gaccccaaca < 

acggccgacc actcatcgtg cccacagaca ggagaaactc atg aaa gaa acc gac 

Met Lys Glu Thr Asp 



aac eta ctg cgc gaa aac tec cac gac cgc gac ate tct gaa ate gtc 
Asn Leu Leu Arg Glu Asn Ser His Asp Arg Asp He Ser Glu He Val 
10 15 20 

gec acc ate act gee ctt gac cac cca tea ccc tea ctt ctg cga ttc 
Ala Thr He Thr Ala Leu Asp His Pro Ser Pro Ser Leu Leu Arg Phe 
25 30 35 

aca get ttt gtt cca gga tea gca aac aac cca gtg tgg gca gaa gec 
Thr Ala Phe Val Pro Gly Ser Ala Asn Asn Pro Val Trp Ala Glu Ala 
40 45 50 

aac gtg gca ate agg ctt tac etc age gaa gaa ttc gac gac gee acc 
Asn Val Ala He Arg Leu Tyr Leu Ser Glu Glu Phe Asp Asp Ala Thr 
55 60 65 

cgc gtc tac acc gtc cga tec ttt gat gee gca act gaa age ate gtg 
Arg Val Tyr Thr Val Arg Ser Phe Asp Ala Ala Thr Glu Ser He Val 
70 75 80 85 

gtg gat gtg gtt caa cac cac cac gaa age ccc atg atg cgc tgg tea 
Val Asp Val Val Gin His His His Glu Ser Pro Met Met Arg Trp Ser 
90 95 100 

gac acc gta aaa ate aac gac acc etc gtg etc acc gga ccc cgc cca 
Asp Thr Val Lys He Asn Asp Thr Leu Val Leu Thr Gly Pro Arg Pro 
105 HO 115 

cac ttt gtc ate ccc gaa ggc gaa caa gca gca etc ttc ctt gat gac 
His Phe Val He Pro Glu Gly Glu Gin Ala Ala Leu Phe Leu Asp Asp 
120 125 130 

acc gee ate ccc get etc gee get att ttg gat caa tgg cca aca gat 
Thr Ala He Pro Ala Leu Ala Ala He Leu Asp Gin Trp Pro Thr Asp 
135 140 145 

ctt cgt ggc aaa gga tgg gtt gtc act gac gat ccc gca gec ttc gat 
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Leu Arg Gly Lys Gly Trp Val Val Thr Asp Asp Pro Ala Ala Phe Asp 
150 155 160 1&5 

gaa eta ccc age ate gac gga ctg gaa ctg aac ctg etc gcg ccg gga 
Glu Leu Pro Ser He Asp Gly Leu Glu Leu Asn Leu Leu Ala Pro Gly 
170 175 180 

tea gat cca act gtt cag cca ctt gee caa cag gca tat gac ctg gaa 
Ser Asp Pro Thr Val Gin Pro Leu Ala Gin Gin Ala Tyr Asp Leu Glu 
185 190 195 

aac cca gaa act tac gtg gtg tgg gca gee ggc gag cga gat gaa ata 
Asn Pro Glu Thr Tyr Val Val Trp Ala Ala Gly Glu Arg Asp Glu He 
200 205 210 

aaa tec ate cgc agg cac ttc cgc aag cag gtg gga ttg gaa aaa gat 
Lys Ser lie Arg Arg His Phe Arg Lys Gin Val Gly Leu Glu Lys Asp 
215 220 225 



gca gtg gec gtg ttt ggg tac tgg aaa tac aac acc ace aac act cag 
Ala Val Ala Val Phe Gly Tyr Trp Lys Tyr Asn Thr Thr Asn Thr Gin 
230 235 240 245 

ate gat gca gte cgc aaa gaa aac tac atg aag atg etc tct gaa ggg 
He Asp Ala Val Arg Lys Glu Asn Tyr Met Lys Met Leu Ser Glu Gly 
250 255 260 

eta cag ctg gaa aac ttc gac gac etc tea ttg gag att taaggggtcg 
Leu Gin Leu Glu Asn Phe Asp Asp Leu Ser Leu Glu He 
265 270 

agtttttaga atg 



<210> 420 
<211> 274 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Ly S 2 Glu Thr Asp Asn Leu Leu Arg Glu Asn Ser His Asp Arg Asp 
15 10 15 

He Ser Glu He Val Ala Thr He Thr Ala Leu Asp His Pro Ser Pro 
20 25 30 

Ser Leu Leu Arg Phe Thr Ala Phe Val Pro Gly Ser Ala Asn Asn Pro 
35 40 45 

Val Trp Ala Glu Ala Asn Val Ala He Arg Leu Tyr Leu Ser Glu Glu 
50 55 60 

Phe Asp Asp Ala Thr Arg Val Tyr Thr Val Arg Ser Phe Asp Ala Ala 
65 70 75 80 

Thr Glu Ser He Val Val Asp Val Val Gin His His His Glu Ser Pro 
85 90 95 

Met Met Arg Trp Ser Asp Thr Val Lys He Asn Asp Thr Leu Val Leu 
100 105 11° 
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Thr Gly Pro Arg 
115 

Leu Phe Leu Asp 
130 

Gin Trp Pro Thr 
145 

Pro Ala Ala Phe 



Leu Leu Ala Pro 
180 

Ala Tyr Asp Leu 
195 

Glu Arg Asp Glu 
210 

Gly Leu Glu Lys 
225 

Thr Thr Asn Thr 



Met Leu Ser Glu 
260 

Glu lie 



Pro His Phe Val 
120 



Asp Thr Ala lie 
135 



Asp Leu Arg Gly 
150 

Asp Glu Leu Pro 
165 

Gly Ser Asp Pro 



Glu Asn Pro Glu 
200 

lie Lys Ser lie 
215 

Asp Ala Val Ala 
230 

Gin lie Asp Ala 
245 

Gly Leu Gin Leu 



lie Pro Glu Gly 



Pro Ala Leu Ala 
140 



Lys Gly Trp Val 
155 



Ser He Asp Gly 
170 

Thr Val Gin Pro 
185 

Thr Tyr Val Val 



Arg Arg His Phe 
220 



Val Phe Gly Tyr 
235 

Val Arg Lys Glu 
250 

Glu Asn Phe Asp 
265 



Glu Gin Ala Ala 
125 

Ala He Leu Asp 



Val Thr Asp Asp 
160 



Leu Glu Leu Asn 
175 

Leu Ala Gin Gin 
190 

Trp Ala Ala Gly 
205 

Arg Lys Gin Val 



Trp Lys Tyr Asn 
240 



Asn Tyr Met Lys 
255 

Asp Leu Ser Leu 
270 



<210> 421 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXA01832 

<400> 421 ^ cn 

tttcagtcac agggagggac aaagccatgc ccttaggcgt tttctaggag aagacactta 60 

tggaacaccc aacttattga gaaaaggagg tcgcaaagtt atg get act teg aat 115 

Met Ala Thr Ser Asn 
1 5 

egg ata get aat get atg aac agt ttg gec aag ctg gac agt tct atg 163 
Arg He Ala Asn Ala Met Asn Ser Leu Ala Lys Leu Asp Ser Ser Met 
10 15 20 

caa cgc ggc ctt gat aat gcg ttg gcg ttt gtt ttc cgt ggt cgc gtt 211 
Gin Arg Gly Leu Asp Asn Ala Leu Ala Phe Val Phe Arg Gly Arg Val 
25 30 35 

gtt ccg get gag ctt gag gag ctt ttg aag caa gag get gag gac aat 259 
Val Pro Ala Glu Leu Glu Glu Leu Leu Lys Gin Glu Ala Glu Asp Asn 
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gtg gtt cat act gag ttt ggc tat gtt gag gcg ccg aat gtt ttt aag 
Val Val His Thr Glu Phe Gly Tyr Val Glu Ala Pro Asn Val Phe Lys 
55 60 65 

gtt teg gtg age ccg aac gat ttt agt aat ctt gtc gat cgt ttt cct 
Val Ser Val Ser Pro Asn Asp Phe Ser Asn Leu Val Asp Arg Phe Pro 
70 75 80 85 

gat cag ccg get cgt ttt ggt gat cag atg atg agg ttc tgc agg aac 
Asp Gin Pro Ala Arg Phe Gly Asp Gin Met Met Arg Phe Cys Arg Asn 
90 95 100 

agt ggc tgg acg ttg gtt ggg ccg gtg att gtg ttg att gaa gag gat 
Ser Gly Trp Thr Leu Val Gly Pro Val He Val Leu He Glu Glu Asp 
105 HO 115 

tct teg ttg cac acg ggc cag ttg aag teg gtt teg gag aag gat ccg 
Ser Ser Leu His Thr Gly Gin Leu Lys Ser Val Ser Glu Lys Asp Pro 
120 125 130 

gat ccg gag tta agt age ggt tat ctg cct ttg gaa ggc gac ggc ate 
Asp Pro Glu Leu Ser Ser Gly Tyr Leu Pro Leu Glu Gly Asp Gly lie 
135 140 145 

ctg cct gtc gca gaa agt gag tct aag aac gtg tct gac agt tec cct 
Leu Pro Val Ala Glu Ser Glu Ser Lys Asn Val Ser Asp Ser Ser Pro 
150 155 160 165 

tac act ggt acg gag ttt ttg ccg gcg caa tea gcg gat cgc cct ttg 
Tyr Thr Gly Thr Glu Phe Leu Pro Ala Gin Ser Ala Asp Arg Pro Leu 
170 175 180 

gtt cag ggt gtg ccg cag tct cag gtt gat gcg aat cgc cag get gcg 
Val Gin Gly Val Pro Gin Ser Gin Val Asp Ala Asn Arg Gin Ala Ala 
toe: 1 on 195 



185 



atg aag ccc gcg ggc cct acg gtg act ttg ctg ctg cag gat ggt teg 
Met Lys Pro Ala Gly Pro Thr Val Thr Leu Leu Leu Gin Asp Gly Ser 
200 205 210 

age egg act tat ttg gtt egg gag ggt teg aac ate att ggt cgt agt 
Ser Arg Thr Tyr Leu Val Arg Glu Gly Ser Asn He He Gly Arg Ser 
215 220 225 



aat gat gcg gat ctt cgt ttg ccg gat act ggt gtg tct cgt cag cat 
Asn Asp Ala Asp Leu Arg Leu Pro Asp Thr Gly Val Ser Arg Gin His 
230 235 240 245 

gtg gag ate acg tgg gat ggc egg gat gee att ttg gtt gat ttg aag 
Val Glu He Thr Trp Asp Gly Arg Asp Ala He Leu Val Asp Leu Lys 
250 255 260 

teg act aat ggc acc acg gtg aat gac act cct gtg gat aat tgg ttg 
Ser Thr Asn Gly Thr Thr Val Asn Asp Thr Pro Val Asp Asn Trp Leu 
265 270 275 

ttg get gat ggt gat gtc att acg gtg ggt cat tec aat ate gaa gtt 
Leu Ala Asp Gly Asp Val He Thr Val Gly His Ser Asn He Glu Val 
280 285 290 
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cgt att gtt agt ccc tagagggaga ggttgatcaa tgg 
Arg lie Val Ser Pro 
295 



<210> 422 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 422 

Met Ala Thr Ser Asn Arg He Ala Asn Ala Met Asn Ser Leu Ala Lys 
15 10 15 

Leu Asp Ser Ser Met Gin Arg Gly Leu Asp Asn Ala Leu Ala Phe Val 
20 25 30 

Phe Arg Gly Arg Val Val Pro Ala Glu Leu Glu Glu Leu Leu Lys Gin 
35 40 45 

Glu Ala Glu Asp Asn Val Val His Thr Glu Phe Gly Tyr Val Glu Ala 
50 55 60 



Pro Asn 



Val Phe Lys Val Ser Val Ser Pro Asn Asp Phe Ser Asn Leu 



Val Asp Arg Phe Pro Asp Gin Pro Ala Arg Phe Gly Asp Gin Met Met 
85 90 95 

Arg Phe Cys Arg Asn Ser Gly Trp Thr Leu Val Gly Pro Val He Val 
100 105 HO 

Leu lie Glu Glu Asp Ser Ser Leu His Thr Gly Gin Leu Lys Ser Val 
115 120 125 

Ser Glu Lys Asp Pro Asp Pro Glu Leu Ser Ser Gly Tyr Leu Pro Leu 
130 135 140 

Glu Gly Asp Gly He Leu Pro Val Ala Glu Ser Glu Ser Lys Asn Val 
145 150 155 160 

Ser Asp Ser Ser Pro Tyr Thr Gly Thr Glu Phe Leu Pro Ala Gin Ser 
165 170 175 

Ala Asp Arg Pro Leu Val Gin Gly Val Pro Gin Ser Gin Val Asp Ala 
180 185 190 

Asn Arg Gin Ala Ala Met Lys Pro Ala Gly Pro Thr Val Thr Leu Leu 
195 200 205 

Leu Gin Asp Gly Ser Ser Arg Thr Tyr Leu Val Arg Glu Gly Ser Asn 
210 215 220 

He He Gly Arg Ser Asn Asp Ala Asp Leu Arg Leu Pro Asp Thr Gly 
225 230 235 240 

Val Ser Arg Gin His Val Glu He Thr Trp Asp Gly Arg Asp Ala He 
245 250 255 

Leu Val Asp Leu Lys Ser Thr Asn Gly Thr Thr Val Asn Asp Thr Pro 
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260 265 270 

Val Asp Asn Trp Leu Leu Ala Asp Gly Asp Val He Thr Val Gly His 
oan 285 



275 



Ser Asn lie Glu Val Arg He Val Ser Pro 
290 295 



<210> 423 
<211> 690 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (667) 

<223> RXA02533 



gt^tgtgca atccaatgct actcccacag agcgggctac tttctctaaa aatgttctca 

tagtagataa aattgttctt aaagcgacat tattgtctgc atg gaa gac gat etc 
cag H Met Glu Asp Asp Leu 



agt get get etc gtc aaa gcg ett ttc gac gcg cga acc caa cgc agg 
Ser Ala Ala Leu Val Lys Ala Leu Phe Asp Ala Arg Thr Gin Arg Arg 
10 I 5 2U 

etc tct ate teg gcg tta get gaa tee tee ggt gtg teg cga gca atg 
Leu Ser He Ser Ala Leu Ala Glu Ser Ser Gly Val Ser Arg Ala Met 
25 30 35 

att tec cgc gtg gaa aac gca gag gcg caa cca age get gca tta ett 
He Ser Arg Val Glu Asn Ala Glu Ala Gin Pro Ser Ala Ala Leu Leu 
40 45 50 

gga cgc ett tec ggt gca ttg ggt atg acg ett teg gag etc att gca 
Gly Arg Leu Ser Gly Ala Leu Gly Met Thr Leu Ser Glu Leu He Ala 
55 60 65 

cag get gaa ggt ggc tat gac egg gge get egg egg tea aag cag tct 
Gin Ala Glu Gly Gly Tyr Asp Arg Gly Ala Arg Arg Ser Lys Gin Ser 



gta tgg aca gat cca get ace ggt tae aca egg egt gca gtg tea cag 
Val Trp Thr Asp Pro Ala Thr Gly Tyr Thr Arg Arg Ala Val Ser Gin 
90 95 10° 

ccg tea gaa tec cca eta gaa eta gtg gaa gta atg ctg cct cet ggg 
Pro Ser Glu Ser Pro Leu Glu Leu Val Glu Val Met Leu Pro Pro Gly 
105 HO 115 

gcg gaa gtt ggc tac cca get gat get tat cgt ttc atg gat cag gtg 
Ala Glu Val Gly Tyr Pro Ala Asp Ala Tyr Arg Phe Met Asp Gin Val 



120 I 25 



130 



gtc tgg gta etc gaa ggg gec gtt cgt att act gaa ggt gaa gag gtc 
Val Trp Val Leu Glu Gly Ala Val Arg He Thr Glu Gly Glu Glu Val 
135 140 145 
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cac gaa ctt tea acg ggg gat tgt eta egg ttt ggg cct ccg cga gat 595 

His Glu Leu Ser Thr Gly Asp Cys Leu Arg Phe Gly Pro Pro Arg Asp 

150 155 160 165 

acc gac ttt get aat ccc ace ace gta gee act agg tat tta gtt gee 643 

Thr Asp Phe Ala Asn Pro Thr Thr Val Ala Thr Arg Tyr Leu Val Ala 
170 175 180 

ttg gac aag cgt gta cct cgt get tgatataaca agtaaggaag cct 690 
Leu Asp Lys Arg Val Pro Arg Ala 
185 



<210> 424 
<211> 189 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 424 

Met Glu Asp Asp Leu Ser Ala Ala Leu Val Lys Ala Leu Phe Asp Ala 
15 10 15 

Arg Thr Gin Arg Arg Leu Ser He Ser Ala Leu Ala Glu Ser Ser Gly 
20 25 30 

Val Ser Arg Ala Met He Ser Arg Val Glu Asn Ala Glu Ala Gin Pro 
35 40 45 

Ser Ala Ala Leu Leu Gly Arg Leu Ser Gly Ala Leu Gly Met Thr Leu 
50 55 60 

Ser Glu Leu He Ala Gin Ala Glu Gly Gly Tyr Asp Arg Gly Ala Arg 
65 70 75 80 

Arg Ser Lys Gin Ser Val Trp Thr Asp Pro Ala Thr Gly Tyr Thr Arg 
85 90 95 

Arg Ala Val Ser Gin Pro Ser Glu Ser Pro Leu Glu Leu Val Glu Val 
100 105 HO 

Met Leu Pro Pro Gly Ala Glu Val Gly Tyr Pro Ala Asp Ala Tyr Arg 
115 120 125 

Phe Met Asp Gin Val Val Trp Val Leu Glu Gly Ala Val Arg He Thr 
130 135 140 

Glu Gly Glu Glu Val His Glu Leu Ser Thr Gly Asp Cys Leu Arg Phe 
145 150 155 160 

Gly Pro Pro Arg Asp Thr Asp Phe Ala Asn Pro Thr Thr Val Ala Thr 
165 170 175 

Arg Tyr Leu Val Ala Leu Asp Lys Arg Val Pro Arg Ala 
180 185 



<210> 425 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXN02727 



<400> 425 , n 
gatcagttcc tagatctcgt tgaggacgcc ctcgttcagt tccaagagga aaacgaagac 60 

ctaaagcagc aggtcgaaga gctagaggcg caggttgccg gtg gtc ctt ctt ccg 115 

Val Val Leu Leu Pro 



ctg eta gtt cct caa ctg cag gtg cag cca cag ttg cag ctt cca agt 
Leu Leu Val Pro Gin Leu Gin Val Gin Pro Gin Leu Gin Leu Pro Ser 
10 15 20 

ctg ttg acg agg cag cgc tgc gca agg aaa tea aag aga age tgc get 
Leu Leu Thr Arg Gin Arg Cys Ala Arg Lys Ser Lys Arg Ser Cys Ala 
25 30 35 

ccg aat acg gca tec aag etc gat gat gec tec aag gec get cag aag 
Pro Asn Thr Ala Ser Lys Leu Asp Asp Ala Ser Lys Ala Ala Gin Lys 
40 45 50 

get caa aac gat gcg aag tec get caa gat cag eta cag cgt gca caa 
Ala Gin Asn Asp Ala Lys Ser Ala Gin Asp Gin Leu Gin Arg Ala Gin 
55 60 65 

get gac gca aag gca get cgc gac gaa get gaa aag gee aag get gaa 
Ala Asp Ala Lys Ala Ala Arg Asp Glu Ala Glu Lys Ala Lys Ala Glu 
70 75 80 85 

get aag tea gca gca tec tec age ace act aag gca gca gcg gtt ggc 
Ala Lys Ser Ala Ala Ser Ser Ser Thr Thr Lys Ala Ala Ala Val Gly 
an 95 100 



get gtc ggc get ggc ace gga gca gca gtt get aca ggt get gca aat 
Ala Val Gly Ala Gly Thr Gly Ala Ala Val Ala Thr Gly Ala Ala Asn 
105 HO 



115 



gtg gac ace cac atg cag gca gcg aag gtt ctg gga etc gca cag gaa 
Val Asp Thr His Met Gin Ala Ala Lys Val Leu Gly Leu Ala Gin Glu 
120 125 130 

atg gca gac cgc ctg acc tea gag get cgc tec gaa tec aag tec atg 
Met Ala Asp Arg Leu Thr Ser Glu Ala Arg Ser Glu Ser Lys Ser Met 
135 140 145 

ctg gac gag get cgc gaa gca gca gag aag cag ate gag gaa gca aac 
Leu Asp Glu Ala Arg Glu Ala Ala Glu Lys Gin He Glu Glu Ala Asn 
150 155 160 165 

age acc tec aac cgc act ctg gaa gat get cgc gca aac get gag aag 
Ser Thr Ser Asn Arg Thr Leu Glu Asp Ala Arg Ala Asn Ala Glu Lys 
170 175 180 

cag ate get gaa gcg cag aac cgc get gac act ctg gtc aac gaa get 
Gin He Ala Glu Ala Gin Asn Arg Ala Asp Thr Leu Val Asn Glu Ala 
185 190 195 
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gac get aag get aag aac ctg gtt tec gaa gec gag aag aag tec gca 
Asp Ala Lys Ala Lys Asn Leu Val Ser Glu Ala Glu Lys Lys Ser Ala 
200 205 210 

gee acc ctg gee gca tec acc tct cgt gca gaa get cag ate cgt caa 
Ala Thr Leu Ala Ala Ser Thr Ser Arg Ala Glu Ala Gin He Arg Gin 
215 220 225 

g CC gag gac aag gca aac gec etc cag gca gac gca gag cgc aag cac 
Ala Glu Asp Lys Ala Asn Ala Leu Gin Ala Asp Ala Glu Arg Lys His 
230 235 240 245 

acc gaa acc atg get gca gtc aag gaa cag cag aat get ctg gag acc 
Thr Glu Thr Met Ala Ala Val Lys Glu Gin Gin Asn Ala Leu Giu Thr 
250 255 260 



cgc ate gcg gaa ctg cag acc ttc gag cgt gag tac cgc acc cgt ctg 931 
Arg He Ala Glu Leu Gin Thr Phe Glu Arg Glu Tyr Arg Thr Arg Leu 
265 270 275 

aag tec etc etc gag ggc cag ctg gaa gaa etc cac gca cgt ggc tec 979 
Lvs Ser Leu Leu Glu Gly Gin Leu Glu Glu Leu His Ala Arg Gly Ser 
280 285 290 

tct gca cca acc aac aac aag cca tct ggt gag taaaaagaaa gattagttat 1032 
Ser Ala Pro Thr Asn Asn Lys Pro Ser Gly Glu 
295 300 



<210> 426 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 426 ^ n ^ 

Val Val Leu Leu Pro Leu Leu Val Pro Gin Leu Gin Val Gin Pro Gin 



Leu Gin Leu 



Pro Ser Leu Leu Thr Arg Gin Arg Cys Ala Arg Lys Ser 



Lys Arg Ser Cys Ala Pro Asn Thr Ala Ser Lys Leu Asp Asp Ala Ser 
35 40 45 

Lys Ala Ala Gin Lys Ala Gin Asn Asp Ala Lys Ser Ala Gin Asp Gin 
50 55 60 

Leu Gin Arg Ala Gin Ala Asp Ala Lys Ala Ala Arg Asp Glu Ala Glu 
65 70 75 80 

Lvs Ala Lys Ala Glu Ala Lys Ser Ala Ala Ser Ser Ser Thr Thr Lys 
85 90 95 

Ala Ala Ala Val Gly Ala Val Gly Ala Gly Thr Gly Ala Ala Val Ala 
100 105 HO 

Thr Gly Ala Ala Asn Val Asp Thr His Met Gin Ala Ala Lys Val Leu 
115 120 125 
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Gly Leu Ala Gin Glu 
130 

Glu Ser Lys Ser Met 
145 

lie Glu Glu Ala Asn 
165 

Ala Asn Ala Glu Lys 
180 

Leu Val Asn Glu Ala 
195 

Glu Lys Lys Ser Ala 
210 



Ala Gin He Arg Gin 
225 

Ala Glu Arg Lys His 
245 

Asn Ala Leu Glu Thr 
260 

Tyr Arg Thr Arg Leu 
275 

His Ala Arg Gly Ser 
290 



Met Ala Asp Arg Leu Thr 
135 

Leu Asp Glu Ala Arg Glu 
150 155 

Ser Thr Ser Asn Arg Thr 
170 

Gin He Ala Glu Ala Gin 
185 

Asp Ala Lys Ala Lys Asn 
200 

Ala Thr Leu Ala Ala Ser 
215 

Ala Glu Asp Lys Ala Asn 
230 235 

Thr Glu Thr Met Ala Ala 
250 

Arg lie Ala Glu Leu Gin 
265 

Lys Ser Leu Leu Glu Gly 
280 

Ser Ala Pro Thr Asn Asn 
295 



Ser Glu Ala Arg Ser 
140 



Ala Ala Glu Lys Gin 
160 

Leu Glu Asp Ala Arg 
175 

Asn Arg Ala Asp Thr 
190 

Leu Val Ser Glu Ala 
205 

Thr Ser Arg Ala Glu 
220 



Ala Leu Gin Ala Asp 
240 

Val Lys Glu Gin Gin 
255 

Thr Phe Glu Arg Glu 
270 

Gin Leu Glu Glu Leu 
285 

Lys Pro Ser Gly Glu 
300 



<210> 427 
<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1120) 
<223> RXN01575 

<400> 427 

gctgtttttt gatgcatcca tgataggaat agagcctagt gcatgatggc tgattttcct 60 

gttaggtgcc accgacccca gtgatgataa cttgattgtc atg aaa tec att gat 115 

Met Lys Ser He Asp 



ctt gag cag ctg gcg ggc acg caa teg cgc acg tat caa teg cga aag 
Leu Glu Gin Leu Ala Gly Thr Gin Ser Arg Thr Tyr Gin Ser Arg Lys 



ate ace gat gag atg gtc gec egg ccg gtg cat gtg gcg ate gcg ctg 
lie Thr Asp Glu Met Val Ala Arg Pro Val His Val Ala He Ala Leu 
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tgg gaa gtg ccg tgg gag teg gca aaa tec ggc aag att gag ggt tgg 
Trp Glu val Pro Trp Glu Ser Ala Lys Ser Gly Lys He Glu Gly Trp 
40 45 50 

gtc att gec gtg gat teg ccg egt ggg egg ttt gtg cgc age ggg cag 
Val He Ala Val Asp Ser Pro Arg Gly Arg Phe Val Arg Ser Gly Gin 
55 60 65 

acc aaa aat ggc gac gec gtc aac egg act gtg teg atg ctg aaa tea 
Sr Lys Asn Gly Asp Ala Val Asn Arg Thr Val Ser Met Leu Lys Ser 
70 75 80 85 

gcg ttg aaa ggg gtc cge ggg aag geg tgg att gta act ggg cgt cga 
Ala Leu Lys Gly Val Arg Gly Lys Ala Trp He Val Thr Gly Arg Arg 
90 95 iuu 

eaa gca get tta cgc gca gec ctg gtg cgc gaa aac tac ctg gtc acc 
Gin Ala Ala Leu Arg Ala Ala Leu Val Arg Glu Asn Tyr Leu Val Thr 
105 HO i15 

gga age tte gec gag eaa aat agg gec ggc gtg aag gcg teg gcg ate 
Gly Ser Phe Ala Glu Gin Asn Arg Ala Gly Val Lys Ala Ser Ala He 
120 125 130 

teg ege cgc gec gaa caa tec gcg etc tac aag geg aaa aaa ate ggc 
Ser Arg Arg Ala Glu Gin Ser Ala Leu Tyr Lys Ala Lys Lys He Gly 
135 140 i45 

aaa tte acc gag cgc gee cca cgc gtc aaa gag egg caa gag gca cat 
Tin Pne III Gin Arg Ala Pro Arg Val Lys Glu Arg Gin Glu Ala Hxs 
150 155 160 165 

tgg tag cca egg ttg tea cgc acg caa ggc acc gca ggc gtt tta cgc 
tZ Sp Pro aII Leu Ser Arg Thr Gin Gly Thr Ala Gly Val Leu Arg 
170 175 180 

tta gcg acg gac gec tct acc gat ggg gtc tte cgc ggc gee atg tgc 
llu Ala Thr Asp Ala Ser Thr Asp Gly Val Phe Arg Gly Ala Met Cys 
185 190 195 

tte gta gee tea aac ggc gae tac etc ctg gag acc caa gac acc acc 
y - . ----- - t„,, Glu Thr Gin Asp Thr Thr 

210 



403 



451 



499 



Phe Val Ala Ser Asn Gly Asp Tyr Leu Leu 
200 205 



gca age tec gac gaa tta gaa etc gaa age ate acc cac gec ctg ate 
Ala Ser Ser Asp Glu Leu Glu Leu Glu Ser He Thr Hi.s Ala Leu He 



215 220 



tac etc aaa acc ate ggc gcg acc caa gec ate ate gaa tec gac age 
Tyr Leu Lys Thr He Gly Ala Thr Gin Ala He He Glu Ser Asp Ser 
230 235 240 245 

aaa gee gca ctt gaa gee ate gac tte ate etc aac aac cga ccg cgc 
Lys Ala Ala Leu Glu Ala He Asp Phe He Leu Asn Asn Arg Pro Arg 
250 255 260 

egg ggc agg tgg cgc ggc ate acc gca tgc gee cgc aac egg tte egg 
Arg Gly Arg Trp Arg Gly He Thr Ala Cys Ala Arg Asn Arg Phe Arg 
265 270 275 



931 



BGI-130CP 



-628- 



aat qcc tag gaa gcg ctt ate gac gac tgc gtt gtg gaa tta tec cgc 
Asp Ala Trl Glu Ala Leu He Asp Asp Cys Val Val Glu Leu Ser Arg 
280 285 290 



gta eta ggg eae gee ggg gat eea etg aae caa gca gee gac caa ate 
Val Leu Gly His Ala Gly Asp Pro Leu Asn Gin Ala Ala Asp Gin He 
295 300 305 

gca tac atg gge atg ege gec gta att ttt gaa caa aaa tee gca cac 
Ala Tyr Met Gly Met Arg Ala Val He Phe Glu Gin Lys Ser Ala His 
310 315 320 

ccc aca ttg etc aaa gga att gac aag gcg ctt cgc aag gee gag 
Pro Thr Leu Leu Lys Gly He Asp Lys Ala Leu Arg Lys Ala Glu 
330 335 

taaggtgggc aacgagtegg tga 



<210> 428 
<211> 340 
<212> PRT 

<213> Corynebacterium glutami 
<400> 42 



Met°Lyf Ser He Asp Leu Glu Gin Leu Ala Gly Thr Gin Ser Arg Thr 



Tyr Gin Ser Arg Lys He Thr Asp Glu Met Val Ala Arg Pro Val His 
* ~~ ?R 30 



20 



Val Ala He Ala Leu Trp Glu Val Pro Trp Glu Ser Ala Lys Ser Gly 
40 45 



35 



Lys lie Glu Gly Trp Val He Ala Val Asp Ser Pro Arg Gly Arg Phe 
50 55 60 

Val Arg Ser Gly Gin Thr Lys Asn Gly Asp Ala Val Asn Arg Thr Val 
65 70 75 

Ser Met Leu Lys Ser Ala Leu Lys Gly Val Arg Gly Lys Ala Trp He 
85 90 95 

Val Thr Gly Arg Arg Gin Ala Ala Leu Arg Ala Ala Leu Val Arg Glu 
105 110 



100 

Asn Tyr Leu Val Thr Gly Ser Phe Ala Glu Gin Asn Arg Ala Gly Val 
115 120 125 

Lys Ala Ser Ala He Ser Arg Arg Ala Glu Gin Ser Ala Leu Tyr Lys 
135 140 



130 



Ala Lys Lys He Gly Glu Phe Ala Glu Arg Ala Pro Arg Val Lys Glu 
145 150 155 ibu 

Arg Gin Glu Ala His Trp Trp Pro Arg Leu Ser Arg Thr Gin Gly Thr 
165 170 I 75 

Ala Gly Val Leu Arg Leu Ala Thr Asp Ala Ser Thr Asp Gly Val Phe 
185 190 



180 
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Arg Gly Ala Met 
195 

Thr Gin Asp Thr 
210 

Thr His Ala Leu 
225 

lie Glu Ser Asp 



Asn Asn Arg Pro 
260 



Arg Asn Arg Phe 
275 

Val Glu Leu Ser 
290 

Ala Ala Asp Gin 
305 

Gin Lys Ser Ala 



Arg Lys Ala Glu 
340 



Cys Phe Val Ala 
200 

Thr Ala Ser Ser 
215 

lie Tyr Leu Lys 
230 

Ser Lys Ala Ala 
245 

Arg Arg Gly Arg 



Arg Asp Ala Trp 
280 



Arg Val Leu Gly 
295 

He Ala Tyr Met 
310 

His Pro Thr Leu 
325 



Ser Asn Gly Asp 



Asp Glu Leu Glu 
220 



Thr He Gly Ala 
235 



Leu Glu Ala He 
250 

Trp Arg Gly He 
265 

Glu Ala Leu He 



His Ala Gly Asp 
300 



Gly Met Arg Ala 
315 

Leu Lys Gly He 
330 



Tyr Leu Leu Glu 
205 

Leu Glu Ser He 



Thr Gin Ala He 
240 



Asp Phe He Leu 
255 



Thr Ala Cys Ala 
270 

Asp Asp Cys Val 
285 

Pro Leu Asn Gin 



Val He Phe Glu 
320 



Asp Lys Ala Leu 
335 



<210> 429 
<211> 780 
<212> DNA 

<213> Corynebacterium glutamic™ 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> RXN01966 



gctgtccaag gccatgaatt ttgtgtcctc tgttgctcca accgctgtgc tctcccctgt 60 
tatgggctgg gtttataaga agatgggtta gtttttaaaa gtg tct gaa tct gaa 115 

1 5 

aac aac aca aca cca gca gtc gca get cgc gat gac cgt ctg gtc tgg 16: 
Asn Asn Thr Thr Pro Ala Val Ala Ala Arg Asp Asp Arg Leu Val Trp 

gtc gat ctg gaa atg act ggt eta gat ttg aag cgc cac gtg ate gtg 21: 
Val Asp Leu Glu Met Thr Gly Leu Asp Leu Lys Arg His Val He Val 



25 



aaa gtt gcg gcg ttg gtc act gac get aac etc aac gtt ttg ggc gag 
Til val III Ala Leu Val Thr Asp Ala Asn Leu Asn Val Leu Gly Glu 
40 45 50 

ggc gtg gac ttg gtt gtt cac gca act gaa gaa gag etc gcg cag atg 
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Gly Val Asp Leu Val Val His Ala Thr Glu Glu Glu Leu Ala Gin Met 

S E e e e e e sr. e 2 E E e E E E 
s e e e s e s e s e e e e e e e 

90 95 

s e s e e s E e e s e e s e e E 

105 110 

£ E E E S E E i S E E E E E E E 

120 125 

£ E E E E E E E E E E E E E E E 
5 E E E E S £ E E E E E E E S S 
S E K E S Ss E S E E E E E E S E 

170 175 

SS E E E E E E E E E E E E E E E 
E E E E E E E E E E S E S E E E 



200 



205 210 

ttt gca ccc tac ttt gat tagagggttt taagcagcct ggt 
Phe Ala Pro Tyr Phe Asp 
215 



<210> 430 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 

v"°Sef Glu Ser Glu Asn Asn Thr Thr Pro Ala Val Ala Ala Arg Asp 
s 1° 



Asp 



Arg 



Arg Leu Val Trp Val Asp 



Leu Glu Met Thr Gly Leu Asp Leu Lys 



20 



25 



His Val He Val Glu Val Ala Ala Leu Val Thr Asp Ala Asn L, 



Asn Val Leu Gly Glu Gly Val Asp 
50 



1 Asp Leu Val Val His Ala Thr Glu Glu 



55 60 
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„lu Leu Ala Gin Met Asp Asp Phe Val Thr Asn Met His Glu Ser Ser 

65 70 " 

Gly Leu Thr Glu Gin He M Glu Ser Ala Val Thr Leu Lys Glu Ala 

Glu Asp Ala Val Leu Ala Leu Lie Glu Lys His Cys Asp Pro Ala His 

100 105 
Pro Ala Pro ,eu Ala Gly Asn Ser He Ala Thr Asp Arg Ala Phe He 

115 120 
Arg Glu His M et Pro Arg Leu Asp Glu Ala Leu His Tyr Ar s Met Val 

130 135 
Asp v.! Ser Ser Val Lys Glu Leu Ala Ar g Arg Trp Tyr Pro Ar g val 

Z Tyr Lys Gin Pro Glu Lys Gly Leu Ala His Arg Ala Leu Ala Asp 

165 1/0 
lie Val Glu Ser lie Ar g Glu Leu Asp Tyr Tyr Ar g Ar g s« Phe Phe 

180 18b 
Val Ala Glu Pro Gly Pro Thr Ser Glu Gin Cys Ala Asp Asp Ala Gin 

195 200 
Ala Ala Val Asp Arg Phe Ala Pro Tyr Phe Asp 
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APPENDIX A: DNA SEQUENCES 



>RXA00 050 -upstream 

AGCAATGTCCCATTTTCCCTGCTCACCTGTATGGGCACCCGCGGCGGAAGTGGAATTGCA 
TAT G GAGT T TT GATGAT AT TT AGCGT AACT T AAAGGAACA 



ATGAGTAATACCGAGAACGTCAACGGCGACGTAGAACAGCCGAATAACGTCATTTCGTCG 

GAATCTCAGGAAACCCCGCAGGGTGACTCAGCATCAGCTGACTTCGCTCTCGAAACCCCA 

ACCAACACTGTTGAAGATGCACCAGCATCTGAGGGTAGCGAAGAGATCACCAGGGTTGCG 

GATACTTCTGAGGACGCCGACTCTGCAGATGCAGACAACGCGAGCAATGTAATCAATGAG 

AATGAGGACTCCTCGGAAGGTGCTAACCAGCCTTCAAACGAGTCATCCTCTACGGAAGCC 

AAATCCGGCTTCGATGCACTCGGACTGCCAGAGCGTGTTCTTGACGCTGTGCGCAAGGTG 

GGTTACGAAACTCCTTCCCCAATTCAGGCACAAACCATCCCAATCCTCATGGAGGGCCAG 

GATGTTGTTGGTCTAGCACAGACCGGTACCGGTAAGACTGCAGCTTTCGCGCTGCCAATC 

CTTGCCCGTATTGACAAGTCCGTGCGCAGCCCACAGGCACTTGTGCTTGCCCCTACCCGT 

GAGCTGGCACTTCAGGTTGCTGACTCCTTCCAATCCTTCGCTGACCACGTCGGTGGCCTG 

AACGTTCTGCCAATCTATGGTGGACAGGCTTACGGCATTCAGCTCTCTGGCCTGCGTCGT 

GGCGCTCACATCGTCGTGGGTACCCCAGGCCGAATCATCGATCACCTCGAAAAGGGCTCC 

CTGGATATCTCCGGACTGCGCTTCCTCGTGCTCGATGAAGCAGACGAGATGCTGAACATG 

GGCTTCCAG G AAG AT G T C GAG CGCATCCTC GAG G AC AC C C C AG AC G AG AAG CAGGTTGCA 

CTATTCTCCGCAACGATGCCAAACGGCATTCGTCGCCTGTCCAAGCAGTACCTGAACAAC 

CCTGCTGAAATCACCGTTAAGTCCGAGACCAGGACTAACACCAACATCACCCAGCGCTTC 

CTCAACGTTGCACACCGCAACAAGATGGATGCACTGACCCGTATTCTCGAGGTCACCGAG 

TTTGAAGCAATGATCATGTTCGTGCGCACCAAGCACGAAACTGAAGAAGTTGCTGAAAAG 

CTCCGTGCACGCGGATTCTCCGCAGCAGCCATCAACGGCGACATTGCTCAGGCACAGCGT 

GAGCGCACCGTCGACCAGCTGAAGGACGGCCGCCTGGACATCCTCGTTGCAACCGACGTT 

GCAGCCCGTGGTCTTGACGTTGAGCGCATCTCCCACGTGCTTAACTTCGACATTCCAAAC 

GACACCGAGTCCTACGTTCACCGCATCGGCCGCACCGGCCGTGCAGGACGTACCGGCGAG 

GCAATCCTGTTCGTGACCCCACGTGAGCGTCGTATGCTTCGCTCCATCGAGCGCGCAACC 

AACGCACCACTGCACGAAATGGAACTGCCAACCGTCGATCAGGTCAACGACTTCCGCAAG 

GTCAAGTTCGCTGACTCCAT CACCAAGTCCCTCGAGGACAAGCAGATGGACCTGTTCCGC 

ACCCTGGTCAAGGAATACTCCCAGGCCAACGACGTTCCTCTAGAGGACATCGCAGCGGCA 

CTGGCAACCCAGGCACAGTCCGGCGACTTCCTGCTCAAGGAGCTCCCACCAGAGCGCCGT 

GAGCGCAACGACCGCCGTCGTGACCGTGACTTCGACGACCGTGGTGGACGTGGACGCGAC 

CGTGACCGTGGCGACCGCGGAGATCGTGGCTCACGCTTCGACCGCGACGACGAGAACCTG 

GCAACCTACCGCCTCGCAGTGGGCAAGCGCCAGCACATCCGCCCAGGCGCAATCGTTGGT 

GCACTTGCCAACGAAGGTGGCCTGAACTCCAAGGACTTCGGCCGCATCACCATCGCAGCC 

GACCACACCCTGGTTGAACTGCCAAAGGATCTCCCACAGAGCGTTCTTGACAACCTGCGC 

GACACCCGCATCTCCGGCCAGCTCATCAACATAGAACGCGACTCCGGTGGACGCCCACCA 

CGCCGCTTCGAGCGCGAT GACCGTGGCGGACGCGGCGGATTCCGCGGCGACCGTGATGAC 

CGCGGTGGACGTGGACGTGACCGTGACGATCGTGGAAGCCGTGGAGGTTTCCGCGGTGGA 

CGTGACCGTGATGATCGTGGCGGACGCGGTGGATTCCGCGGACGCGACGACCGCGGAGAC 

CGTGGTGGCCGTGGCGGTTACCGTGGCGGACGCGAC 

>RXA0 0 0 5 0 - downs t ream 
TAAGAGTTCGTTTTAGCTTCAGC 



GCCCGCATCGTTGCTGAGCAGCGTGAGGCGGAAGCCGTCGAAAAGAAAGTCCAGACCGAG 
GCTGCAATTGCCGCAAACAGCGAGCAGCTCAATGTCTTGACTACCAATCGCAGTACCTTG 
GTTGCCCAGCGTGATGGGGCTGAGCGCAACTTGGCCATCGCTCGTGCGCAGGCGGATAAT 
CTGCAAGGTCAGCGTGCTGAGTACGAGGAATTCCAGCAGGCAGAGCAGGCTCGCATCCAG 
GCGGAAGCGGAAGCTCAGGCTGCTGCGGAGGAGAAGCGTCGTGCCGATGAGGCTGCTGCA 
CAGGCAGCCGCTGAAGCTCAAGAAGCTGCCCAGCAAGCTCAGGCGGCGGAGGAAGCCCAA 
GCCGCGCAAGCAGCTGAGACAGCACAAGCCCAAGCCGCGCAAGCTGCGGAAACCCAAGCT 
GCACAAGCCGCGCAAGCTCAGGCAGAAGCGAATGATCGTGCCGCCGCGCAACAGCGTGCT 
GCAGAGGCTCAAGCAGCAGCGGAACAGGCGCAACGTGAGGCTGACGCTCAGGCGGCCAAC 
GATGCCCAAGCTCAGGCACTGCGTGAACAGGCGCTCACCGCAGCCTCCATCGCTGCGGCT 
GCTCTAATTGCGGCGAGCCAGTCCAGCCATGCCACTACTCAAAATCCTTACCCAACTGAT 
GAAGACGCGGATCCGACCGATATTGCGGACATCCAAGGCCCAACGCAGCCAGGTACGGGT 
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GAGTCTGGAGATTCCCAGAGCAACTCCAGCGACAACGATTCCACAGGCAACGATTCCACA 
GGCTCTGACTCTTCAGATTCAGATTCCTCCGGCAACGATTCTTCAGAGGTTATTTCCGGC 
GATCGTTCCGCTCAGATTGAGACTGTGATTGCGCGCGCCAT GAGCCAGTTGGGTGTGCAG 
TACGCATGGGGTGGCGGTAACGCTAATGGCCCAACTCTGGGTATCCGTGACGGTGGCGTG 
GCGGACTCTTACGGCGATTACAACAAGGTTGGCTTCGACTGCTCTGGACTGACCTTGTAT 
GCGTTTGCGGGTGTGGGAATTTCACTTCCTCACTACACGGGCTACCAGTACCAGCACGGC 
ACCAAGGTGTCGCCTTCTGAGATGCAACGTGGCGATCTGATCTTCTATGGTCCGGGAGCG 
TCTCAGCACGTGGCAATTTACCTCGGTGATGGTCAGATGATTGAGGCTCCGAATTCGGGT 
TCTGTCGTGAAGATTTCTCCTGTTCGCTGGAGCGGAATGACCGAGAGCGTGGTACGCCTC 

ATT 

>RXA001 57 -downstream 
TAGTTTCCTCCTATGAATCTTGA 

>RXA00060-upstream „ m ^„ 
TGAAAGCAATATTAGACCATCAATGATTAGGAATGGAAATTAGGGGTCTGGTTTGGGTGA 

ATGTGTCGCTAATTTTTCCACTCGCCTACACTCGGGAGGC 



GTGACTGAGAAGACTGACCAGACCTTAATGCTTATCGACGGCCACTCGATGGCTTTCCGC 

GCATTCTTTGCTTTGCCGGCTGAGAATTTCTCCACGTCGGGCGGGCAGGCCACCAATGCT 

GTCTATGGCTTTCTCTCGATGCTGTCCACGTTGTTGAAGGATGAGCAGCCTACTCATGTG 

GCGGTGGCTTTCGATGTGGGGCGTAAGACGTTCCGTACCGATATGTTCCCGGCGTATAAG 

GCGCAGCGTGAAGCAACGCCACCTGAGTTTAAGGGCCAGGTGGAAATCCTCAAGGAGGTG 

TTGTCCACTTTGGGAATTACGACTATTGAGAAAATCGATTTTGAGGCTGATGATGTGATC 

GCCACGTTGTCTGTGGCGGCGAAACCTTTAGGCTTTAAGACGCTGATTGTTACGGGTGAC 

CGTGATTCCTTCCAGTTGGTCAATGACACCACCACGGTGTTGTATCCGAT GAAGGGCGTG 

TCTGTGCTGCACCGTTTCACGCCGGAAGCAGTGGAGGAGAAGTATGGACTGACACCGAGG 

CAGTATCCGGAGTTTGCAGCGCTGCGTGGTGATCCTTCCGATAACTTGCCTAATATTCCT 

GGCGTGGGCGAGAAGACTGCTACCAAGTGGATTGCCCAGTATGAAACTTTGGATAATTTG 

CTTGATCACGCTGATGAGATCAAGGGCAAGGTTGGCGCCAGCCTGCGTGAGCGCATTGAG 

CAGGTCCGGATGAACCGCAAGCTCACGGAGATGGTGAAGGATCTGGAGCTGCCGCTTGGT 

CCGGACGATTTTGAGATGAAGCCTGTGCAGGTTGCGGAGGTTGCGGCGAAGTTTGACGAT 

CTGGAGTTTGGTACCAATTTGCGTGAGCGGGTGCTGGCGGTGGTGAAGGCCGAGGGTTCC 

GCTGCCCCCGTGGAGGAAGTGGAAGCGGAACAGGTTGTCGTCGATACGCAATCTTTGGCG 

CAATGGCTGCCTGCTAGGGCTGGCCAGGCGCTTGCTTTAGCGCTGGCTGGAGTGGCTAAA 

CCTGCTGCTGGCGACACGTATGCGCTAGCGATTGCGGATACCAAGCGCCATGCGGTGTTG 

GTTGATGTGGCTGATATTTCAGCGGAGGATGAAAAGGCGCTGGCCACGTGGTTGGCGTCG 

GAAGATCCAAAGATGCTGCACGGCGCTAAGGCCGCCTATCATATGCTCGCTGGGCGCGGT 

TTTGAGCTGCACGGCGTGGTGCATGACACGGCGATCGCGGCATACTTGCTGCGTCCGGGC 

CAACGCACCTATGAGCTTGCCGACGTCTACCAGCGGCATCTTCAACGACAGTTGTCTACA 

AACGACAATGGCGGCCAGCTCACGCTGCTCGACGCAGCTGATGACCAATCGCTTGTTGAT 

GATGTCATTGCAATCCTTGAGCTGTCTGAAGAATTGACCAAACAGCTTCAGGAGATTCAA 

GCTTTTGAGCTTTACCATGACCTGGAAATTCCGCTGTCGGGAATTCTGGCGCGCATGGAG 

GCCATCGGTATCGCTGTTGATGTTGCCACTTTGGAAGAGCAGTTGAAGACTTTCATTGGT 

CAGGTTGCTCAGGAAGAGGAAGCAGCTCGCGAGCTCGCTGAGGATCCAACCCTGAATCTC 

TCGAGCCCGAAGCAGCTGCAAGTGGTGCTTTTTGAGACGTTCGGAATGCCGAAAACCAAG 

AAAACCAAGACCGGCTACTCTACGGCTGCCGCGGAAATTGAAGCCCTAGCGATCAAGAAT 

CCGCACCCATTCCTAGATCACCTGTTGGCACACCGTCAGTACCAAAAGATGAAGACCACT 

CTGGAAGGTCTCATCCGTGAGGTGGCTCCTGATGGCCGTATTCACACCACCTTCAACCAG 

ACGGTGGCGTCTACGGGACGTTTGTCATCCACTGATCCCAACCTGCAAAACATTCCTGTG 

CGCACTGAGGCTGGCCGAAAGATTCGTTCGGGATTCGTCGTAGGCGAGGGGTATGAAACC 

TTGCTGACTGCCGACTATTCGCAGATTGAAATGCGCGTGATGGCTCACCTTTCCCAGGAC 

CCAGGCTTGATTGAGGCGTACCGCGAAGGCGAAGACCTGCACAATTACGTGGGTTCCAAG 

GTGTTTAATGTGCCCATCGATGGCGTGACCCCTGAGCTGCGTCGCCAGGTCAAGGCCATG 

TCTTACGGTCTGGTGTACGGCTTGTCCGCGTTTGGTTTGTCTCAGCAGCTGAGCATTCCT 

GCTGGCGAAGCGAAGCAGATCATGGAGTCCTACTTCGAGCGCTTCGGCGGAGTACAGCGC 

TACCTCCGGGAGATCGTGGAGGAGGCTCGAAAAGCTGGCTACACGGAAACGCTCTTTGGG 

CGTCGTCGCTACCTGCCGGAACTGACCTCGGATAACCGTGTCGCTCGTGAAAACGCTGAA 

CGTGCCGCACTGAACGCCCCGATTAGGGAACTGCCGCAGACATCATCAAGGTGGCCA 
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>RXA000 60-downstream 

tgatccgggtggaccgttcactc 
c^ctgacctS 

CCCCGATTAGGGAACTGCCGCAGACATCATCAAGGTGGCC 

ATGATCCGGGTGGACCGTTCACTCAAGGAAGCTGCCGTGAAATCTCGCGTGCTGCTTCAG 
GTGCATGAT GAATTGGTCGTGGAAGTAGCGGCCGGTGAGTTGGAACAAGTCCGTGAGATT 
CTGGAACGCGAAATGGATAACGCCATCAAGCTGTCCGTTCCTTTGGAAGTTTCAGCTGGT 
GATGGCGTTAACTGGGATGCTGCAGCGCAC 

>RXA000 61-downstream 
TAAGAGGTAACTGCCTTTTCGTC 



>RXA000 6 6-upstream 

TCTTCTGGATCTGAAACGTTAAGACGGTAGGCTCAATTCCGTGGCTTTGTATAGCAAGTA 
TCGACCGGCAAGTTTTGGTGAACTAGTTGGGCAGTCGCAA 

gtgactgIccctctgtccgcagctttggatagcgggcgcatcaaccatgcgtaccttttt 

TCGGGTCCGCGTGGTTGTGGCAAGACGTCGTCGGCACGCATCCTTGCCCGGTCCCTCAAC 
TGCGTGGAAGGCCCAACTTCCACGCCGTGTGGGGTGTGTAATTCTTGCGTAGCGCTGGCC 
CCGGGTGGCCCTGGAACCCTTGATGTAACAGAGCTCGACGCCGCGAGTAACAATGGTGTC 
GATGACATGCGTGAACTGCGCGAACGCGCGAACTACGCCCCGGCGGAATCTCGCTACCGC 
GTGTTCATCATTGACGAAGCCCACATGATCAGTACCCAAGGCTTCAACGCCTTGCTGAAA 
ATCGTTGAAGAGCCACCAGCGCACCTGATTTTCATCTTCGCCACCACCGAGCCGGACAAA 
ATGATCGGTACGATCCGTTCCCGCACGCACAATTACCCATTCCGCCTGCTCACCCCAGGG 
GATATGCGCAAAGTGCTGAAAAATGCGGTCGATGGCGAAGGCGTCCACGTCGACGATTCC 
GTTTACCCACTGGTCATCCGCGCCGGCGGCGGCAGCCCCCGCGACAGCCTCTCCATCCTC 
GACCAGCTCATCGCCGGCTCGGGCCCGGAGGGCTTGACATATGAGCGCGCCTTGCCGCTG 
CTCGGTGTCACAAGCTTCACGCTTATCGACGATTCGATCCATGCCCTTGCATCTAAAGAC 
AACGCAAGCATGTTCACCACGATCGATAACGTCATCGAAGAAGGCCTCGAACCGCGACGC 
TTCACGATCGACCTTCCTTCGGACCCGCTCCGG 



CTGATCTCGAAGTTGTCACCTG 

GACTATGCGTGTCCACCCCACCTAGTAGGTTATTGGGGTA 

ATGAATACTTCTCCTTTTACCCCAGGTTCCCCCGATCTCATCGATGGCTTGAATGAGCAA 
CAGCGTGCTGCTGTGGAGCATATCGGTTCTCCGCTGCTGATTGTCGCTGGTGCTGGTTCA 
GGCAAGACTGCTGTGTTGACCAGGCGTATTGCTTATTTAATGCGTTACCGTGGTGTGCAT 
CCGCAGCAAATTTTGGCCATTACCTTTACCAATAAGGCTGCCGCTGAGATGCGTGAGCGT 
GTCAGTCAGCTGGTGGGCCCGGTTGCGGAGCGCATGTGGGTGGCTACGTTCCACTCGGTG 
TGTGTGCGTATTTTGCGTCAGCAGGCGCAGTTGGTGGAGGGGCTGAACACTAACTTCACT 
ATTTATGATTCGGATGATTCGAGGCGTTTGCTCACGATGATCGCCAAGGATCTGGAGTTG 
GATATTAAGAAGTTCTCGGCGCGTACGTTGCTGGGTGCTATTTCTAATTTGAAAAAT GAG 
TTGGTTACTCCGCAGGAGGCTCTTGCGGATGCTGAACGCACGCACAATCCTTATGAAACA 
GTCGTGGCCAGGGCGTTTTCGGAGTATCAGAGCAGGCTTCGCCGTGCCAACGCTGTGGAT 
TTTGATGATTTGATTGGGGAGACTGTTCGGATTTTCCGGGAGCATCCACCTGTTGCGGAG 
TATTACCGCAGACGTTTCCGCCACGTGCTGATCGATGAGTATCAGGACACCAACCACGCT 
CAGTATGAGCTGATTTCTACGCTCGTCGGCAAGCCTGACCAGGATCCGTCTGAGCTGTGT 
GTTGTGGGTGATTCGGATCAGTCTATTTATGCTTTCCGTGGCGCCACGATCCGCAACATT 
GAAGAGTTTGAGCGCGATTTCTCCAACGCCCGCACCATTTTGCTGGAGCAGAATTACCGT 
TCCACCCAGACGATTCTTTCTGCTGCCAACGCGGTGATTTCTCAAAATGAGAACCGTCGA 
CCTAAAAACCTGTGGACTGCGCTGGGGGAGGGCGAGCAGATCATTGGTTATGTTGCCGAC 
AATGAGCACGATGAAGCCCGTTTTATTGCTAGTGAGATCGACAATTTAGTTGACCACGGC 
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ATGAGCTATTCCGACATCGCGATCATGTACCGCACGAACAATTCCTCGCGCGCACTAGAG 
GATGTCTTCATGCGCACCGGCGTCCCCTACAAAGTAGTCGGCGGCACGAAGTTCTACGAA 
CGCAAAGAAATCCGTGACAT CATCGCTTACCTGCGCGTTTTAGAAAACCCCGATGACACC 
GTCAACCTCCGTCGCAT CATCAACACCCCCAAGCGCGGCATCGGCGATCGCGCGCAGGCG 
TTCATCGCGCTGCACAGCGAGAACAATCAGATCAGCTTCGGGCAAGCGCTTCTCGACGCC 
GCCCTCGGCAAGGTCGACCTGCTTGGAGCGCGCGGCAAGAATGCGGCGATTAAGTTCAAT 
GAGCTTTTCGACGCCCTCCGCTCCGAACTCCCCACCATGGTCAATGAGGTCACCGGCCTG 
C C AG AC AT C G G C C AAG T CAT C AG TCGCATCCTC G AC AT C AC T GG C T AC AAG G C AG AAC T T 
GAGGCATCCAACGACCCTCAAGATGGCGCACGCCTAGACAACCTGAACGAGCTTGTCTCC 
GTGGCCCGCGAGTTCTCCTCCGACGCCGCAAACCGCATGGTTAATGAAGTTCCAGAAGGC 
GAAGCCCAACCGGGCAGCTTACAGGCATTCTTGGAGCGAGTCTCCCTGGTTGCCGACGCC 
GACCAAATCCCCGATTCCGACAACGGCGTAGTCACCCTCATGACCCTGCATACCGCCAAG 
GGCCTTGAATTCCCCATCGTGTTCCTCACAGGCTGGGAAGACGGACAGTTCCCACACCTG 
CGTTCCCTTGGTGATGCCAAAGAACTTGCCGAGGAACGCCGCCTCGCCTACGTGGGTATC 
ACCCGCGCCCGCAAGCGCCTCTACATGACCAGAGCCATGCTGCGTAGCTCCTGGGGCAAC 
CCGGTGACCAACCCACCGTCACGTTTCCTCCAAGAAGTGCCCGCAGAACTCATCGATTGG 
AGGCGCGAAGAACCCCAGATGTCTTCCGCCTGGGCTCCTCGACCCACCCGAAGCATCCCC 
ACCAAAACTCGCACCAACAATAAGCAGTTGGATCTGTCGGTGGGGGATCGCGTCAATCAC 
GACAAGTACGGCTTGGGAACCGTGCTCTCTTCAGATGGCAGCGGCCCCCGAGCCACCGTC 
ACCATCGATTTCGGTTCCTCCGGCAAGGTTAGATTGATGCTTCTTGGTGGCGTCCCGATG 

GAGAAGCTA 

>RXA00 0 9 5-downstream 
TAGCCCCAATCACGGCGCACACC 



>RXA00103-upstream 

GAGGATTTCTCCGGTGCCTTGGGCGAGACGATGGGTGAGGATCGAATCATCAATCTGAGC 
AGTCATGTTCTCAATTCTAGATGTTTGGTTACATTAAGGC 

>RXA0 0103 

ATGGCTAAAAGCATTCTTTCCCGATTCCGACCTCAAGTAGCGGAGTGGTTCCGGGATGTC 

TTTGCATCTCCGACCCCTGTTCAGGAGGGAACGTGGGAGGCGGTATCTAAGGGGAAGAAT 

GCCCTCGTGGTGGCGCCGACCGGTAGTGGTAAAACCTTGGCTGCGTTTTTGTGGGCGTTA 

GATTCCCTCACTGAACAAACAGGTCAACAGGTTTTAGACACGGGAACACCGGTGCCTGTT 

CGTGGTGGGAAAGTGAAAGTGCTCTACATTTCCCCACTCAAAGCGCTTGGCGTGGATGTA 

GAAAATAATCTGCGTGCACCGTTGACCGGTATTGCGAGGACTGCCTCTCGGATGGGTTTG 

GATGTGCCCAATATCACTGTGGCGGTTCGTTCGGGTGATACGCCATCGGCGGAGCGGGCC 

CGGCAGGTGCGTAAGCCTGCACACATTTTGATCACCACTCCGGAGTCGGCGTATTTGATG 

TTGACCTCAAAAGCGGGGGCGACCCTTTCGGATGTTGATGTGGTGATCATCGATGAAATC 

CACGCCATGGCCGGAACCAAACGGGGAGTGCACCTGGCGTTGACTCTGGAGCGTTTGGAA 

AAGCTCGTGGGGCGGCCTGTGCAGCGAGTTGGTTTGTCTGCAACGGTGCGTCCTTTGGAA 

ACGGTGGCGGGATTCTTGGGCGGTGGCAGACCCGTTGAGATTGTGGCTCCACCTGCGGAG 

AAAAAGTGGGATCTCACTGTCACTGTGCCGGTGGAAGACATGTCGGATTTGCCGGTTCAG 

GAGCCGGGATCAACTATTGGTGAACTAGTCATGGATGATCCGTTGGGGATTACTGGCGAA 

TCAGCGCTGCCTACTCAAGGCTCGATTTGGCCACACATTGAGCAGCAGGTGTACAACCAG 

GTGATGTCGGCGAAATCGACCATCGTGTTTGTAAATTCCAGGCGTTCCGCGGAGCGTTTA 

ACCAGTCGGTTGAATGAAATCTGGGCGATGGAACACGATCCGGAATCGCTGTCGCCGCAG 

CTGCGAAGAGATCCGGCGCAGATTATGTCGTCAGCGGATGTGGCAGGAAAAGCACCACAG 

GTGATCGCACGTGCGCACCACGGATCCGTATCCAAAGATGAACGTGCCACCACCGAAACC 

ATGCTGAAGGAAGGTCGGTTGCGCGCAGTTATTTCCACCTCCTCGCTGGAGTTGGGCATT 

GATATGGGTGCCGTGGACCTGGTGATTCAGGTGGAATCGCCACCGTCCGTGGCAAGTGGC 

CTGCAGCGCGTGGGGCGTGCGGGGCACACGGTGGGGGCGACGTCGATAGGCTCCTTTTAT 

CCCAAGCACCGCTCCGACTTGGTGCAAACCGCGGTGACCGTGCAGCGGATGAAGGAAGGG 

CTGATCGAAGAGATCCACGTGCCCAAAAACGCGCTTGATGTACTGGCACAGCAGACGGTG 

GCGGCTGTCTCGATTAAAGATGTGCAGGTCGATGAGTGGTACGAGACTATTCGCAAGGCG 

TATCCGTACCGGGATTTGGCGCGCGAAGTCTTCGATTCCGTCATCGACCTGGTCAGCGGT 

GTGTATCCCTCCACAGATTTTGCCGAGCTGAAGCCACGTGTGGTGTACGACCGGGTTTCA 

GGCGTGCTGGAGGGCCGGCCAGGATCCCAACGCGTAGCAGTGACCAGTGGCGGAACAATT 

CCCGATCGAGGAATGTTCGGAGTCTTCCTCGTCGGCGATGGTCCCCGGCGCGTCGGCGAG 

CTCGATGAGGAAATGGTCTACGAATCCCGCGTGGGCGATGTGTTTACGCTCGGGGCGTCG 
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AGTTGGCGGATTGAAGAGATCACCCGCGACCAGGTACTGGTCACTCCCGCGCCGGGTCAC 

ACGGGTCGGCTGCCTTTTTGGACGGGCGATGCCGCAGGCCGGCCCGCTGAGCTGGGTAAA 

GCTTTAGGCGCTTTTCGACGCTCGACCCTCACCGATCCATCCAGCTCCGGCTTGGAAGGC 

TGGGCGCACGACAACCTGATCGCCTTTTTACAGGAGCAGGAAGAATCCACCGGTGTGTTG 

CCGGATGAGAAGACGTTGGTGTTGGAGCGTTTCAAAGATGAACTAGGCGACTGGCGCATT 

GTCCTGCACACTCCTTATGGACGAGGAGTAAACGCAGCATGGGCTTTGGCCGTCGGGGCG 

AAAATCGCTGAAGAGACCGGCATGGATGCGCAAGCCGTGGCAGGTGATGATGGCATTGTG 

CTTCGGTTGCCGGAAGGGGATGAAGATCCCAGCGCAGCGTTGTTTATGTTTGAGGCGGAA 

GAGATCGAAACGCTAGTGACAGAGCAGGTGGGTAACTCTGCGCTGTTTGCCAGCAGGTTC 

CGTGAATGCGCCGCGAGGGCCCTATTGCTGCCGAGACGAAACCCCGGCAAGCGCGCACCG 

CTGTGGCAGCAACGACAACGAGCAGCACAGCTTCTTGATGTGGCCAGAAAGTACCCGAGT 

TTCCCGATCATTTTGGAAACAGTGCGCGAATGTCTTCAAGATGTTTACGATCTGCCCGCT 

CTGAAGAATCTCATTGAGGATCTACAGCTGCGGAAGGTAAGAATCGCGGAAGTCACCACC 

CAGCAGCCCAGTCCTTTTGCCTCCGCATTGCTGTTCAATTACACCGGTGCATTCATGTAC 

GAAGGCGACAGCCCGCTCGCAGAGAAACGTGCCGCAGCGTTGGCCCTGGATCCGGCACTG 

TTGGCGAAATTGCTGGGTGAGGTGGAGCTTCGACAATTACTGGATCCCGACATCATCGCA 

GAAGTGCACCAACAATTGCGCAGGCAAGGCGATCGTGCGGCGAGAAACAATGAAGAACTC 

G C AG AT T C T T T GAG GAT TTTAGGACCGATTCCTTTGGAT G AAT T G G G C G AAC AC AT C AC C 

TTTGAAAACCCAGACCTGGAGGATCGAGCAATGACTGTTCGGATCAACGGTCGGGAACAT 

TTAGCGCAGGTCTTGGATGCACCTTTGCTTCGAGATGCCTTAGGTGTTCCCGTACCGCCT 

GGTGTGCCTGCGCAGGTAGAAACCATTACGGATGCGTTGGAACAGTTAGTCAACAGGTGG 

GTTCGTACCAGAGGGCCATTTACTGCGAATGATTTGGCAGAAGCCTTTGGACTGGGCATC 

GCCACGGCGATCACCGCCCTTCAAAGCGCACCTGTGATTGAAGGCCGCTACCGACAAGGC 

GTGGACGTGCAGGAATACTGTGCGACAGAAGTGTTGTCGATCATAAGGCGACGCAGCCTC 

GCAGCAGCGAGGAAACAAACCAGGCCGGTATCGCAATCAGCCTTTGCGCGATTCCTGCTT 

GATTGGCAACAGATCGCACCGGTGGGCGCCACACCTGAACTTCGAGGCGTTGATGGCACC 

TACACAGTCATTGAACAACTCGCCGGTGTACGTCTTCCCGCCAGTGCGTGGGAAGATCTC 

GTGTTGCCGCGCCGGGTTGCCGACTATTCACCGATCCATCTCGATGAGCTGACCTCCAAT 

GGGGAAGTCCTCATCGTGGGAGCGGGCCAAGCCGGAAGCCGCGATCCGTGGATTAGCTTG 

CTGCCCGTGGATTATGCGGCGCAGTTGGTGGGGGAGGCGTCGACAAGCATGAGCCCATTG 

CAGGACGCCGTGCTTGACCAGCTGCGTGCGGGAGGCGCCTTCCTGTTTTCTGACATTCTC 

GAAGAGAATTTCGGCTACACCACAGCCCAGCTGCAAGAAGCGATGTGGGGGCTGGTGGAA 

GCAGGCCTGGTCAGCCCTGATAGCTTCGCGCCGATCCGCGCGCGCCTAGCGTCGGGAACC 

ACGGCGCATCGGGCGAAACGTCGACCAGCGAGATCCCGGCTGCGCACCCGCACCAGCTTC 

GCGAGCGACGTGCCCCCAGACATGCGCGGACGATGGACGCTGTCCGTGCAACCCGCCGAC 

GCCACCAGCCGCTCCGTCGCACACGGCGAAGGCTGGCTCGACCGCTACGGCGTGCTCACC 

CGCGGGAGCGTCGTCGCCGAAGACATCGTCGGAGGCTTCGCCCTGGCCTACAAAGTGCTC 

TCCGGCTTCGAAGAAAGCGGCAAAGCGATGCGCGGCTACTTCATCGAAGGGCTCGGCGCC 

GCGCAATTCTCCACGCCCGCCATCATCGACCGCCTCCGCGGCCACGACGATTCCCCCGAC 

GTCGAAGGCTGGCCCTCCGGCGCCACCGACCCAGACGTCTACCTCATAGCCGCCGCCGAC 

CCCGCAAACCCCTACGGCGCCGCACTTCCCTGGCCTGAGCAGGGGCCCAGCCGCGCCGCC 

GGAGCTATGGTCGTGCTTTGCGACGGACTCCTCCTCGCCCACCTCACCCGCGGCGGGCGC 

ACCCTCACCGTGTTCTCCGACAATATCCCCAAAATCGCGACAGCCCTAATCACATACGAA 

AGGCTCACGGTAGAAAAAAT CAACGGCGACAACGTCTTCGACTCCCCACTCCTGGAACAA 

TTCCGCAAACACGGCGCCACCATCACCCCGAAGGGAATGCGATTTCGACCACCAGTGGCA 

CGGGAAACCCCCTCAGATACGCTTCCCACCAGGACTTTTCGTGGAGGCTTCGGACGGCGC 

>RXA0 0 1 0 3 - downs t r e am 
TAACCTGATGACATGCCAGAAGG 



>RXA00163-upstream 

T G AAAC TTCTTCTTGCATC C AAC AAC GC AAAG AAAC T C AAG AG AAC T C C AG C G GAT T 



>RXA00163 m ^ 
TTGGATCAAGCAGGCCTGGATTCCGTTGAATTGCTTGCGCTGCGTGATGTCGAGGCATAC 
GACGAGCCGATCGAAGACGGCCGCACTTTTGCCGACAACGCACAGATCAAAGCGCGCGCC 
GGGGTAACCCACACAGGCATCGCCACGATCGCCGATGATTCCGGCATCGCTGTCGAAGAA 
CTCAACGGAATGCCCGGCGTTTTGTCCGCACGCTGGTCCGGCGCACACGGCAACGACACC 
GCCAACAACGAGCTGCTTCTTGCCCAAATGGAACATGTTCCCGACGAGCGCCGCAACGCA 
GCCTTCGTGTCCGTATGCGTGCTTGCACTTCCGGACGGCCAAGAATTTGTTCAGGAAGGC 
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CGTTGGGAAGGCCAACTCCTACGCGGACCTAAGGGCGAAAACGGTTTCGGATACGATCCA 
CTGTTCATTCCAGCAGAGGAAATCGATGGACAAGGACGCAGCTCCGCTGAACTTTCCGCA 
GAGGAAAAGGACGCTTTGTCCCACCGAGGTCAAGCGCTGCGCGGATTGGTTGAGAAGATC 

GCACAGGTAGCTGCGGCTAGC 

>RXA00163-downstream 
TAAGGCCTTAAGGAAAACTAAAA 

CG^CCAATTTTTTCTTTTGTGGGGGTGCCTCTTACGCATTTCCTGAATTTTTGTTAGGCT 
TGCCTAGGTCAGTTAAAGATATATCGATAAGAGGTTTTCC 

ATGAACACTCCAGCGCCCCGCAAACGACGCGAAATGAAAATCAAGACAGCAACCGTCACT 
GGTGTGCGTCAAATTTCCCCCGATCTCATCCGCTTCAGCTTCGACTGCCCAGAAATCGTT 
GGCGCCGACCTGGGGTTCACGGACCATTACATCAAGATCCTCTTCGTGCCAGCAGGTGCG 
GATTACTCCTGGCCTTTCGACATGGCAGAAATTGCGGAAACCCAGCCCCGTGAGCTGCAA 
CCAGTGCGCCGCACCTACACTTTCCGCACGGTTGACACTGTCGCAGGCACATTTGACATA 
GATTTCGTTGCGCACGGCACCGATGGCCTTGCCGGTCCTTGGGCGCAGCAGGCACAGGTA 
GGTGATGTCATCGCGTTCGGCGGCCCAGGTGGCGCATGGAAGCCAGAAACCACCTATGAG 
CACTACGTTCTCGCAGGCGATGAAGCCGCAGCACCCGCAATTTTCGCAGCCTTAGAACAC 
CTACCCGCCGGCACCACCGCCAAAGCCTTCATTGAAATCTCCTCCAACGAAGCGCGTTTC 
AACGCCCCAGCCAGCGACAACATCGAGGTTGTCTGGGTGCCCCGCGACGGCGCCACCCAC 
GGTACATTGCTTATCGACGCCCTCCGCCAGGACGGCTACCCAACCAAGAAAACTTCCTGG 
TTCATCCACGGAGTCGCCGAAATGGTGAAGGAAACCCGCAAATTCCTCTTCGTGGAAGGC 
AACGTAGACAAAGCTGATGCATCCATTTCCGGATACTGGCGCCTTGGCATGACCGAAGAC 
CAGTGGCAGGCCTCCAAGCGGGAGTTCAATGAGCAAAATGAGGCAGAAGAACTCGCGCTC 

AGCAAGGCA 

>RXAOO 208 -downstream 
TAAGGGCAAGGGGTTCTAGAAAG 

>RXA0 02 12 -upstream 

TTAGAGCGTGCCGCTACTCGTGGTGATGGTCGCGTGGGCGAGGACATCACGGCCAATGCT 
CGCGTGATCGAAGATATCCCGCACCAGCTTCAGGGCACTG 

ATGAATATCCTGTGCCTGCTGTGCTGGAAATTCGCGGTGAGGTGTTCATCACTGTGGAGG 
ATTTCCCAGGAGGTCAACGCGCAGCGCATTGCTGATGGTGGCAAGCCGTTTGCCAACCCG 
CGTAATGCTGCGGCTGGTTCTCTGCGTCAGAAAAATATTGAGGACGTGAAGAAGCGCCGC 
CTGCGGATGAT CAGCCATGGCATCGGTTTCACTGAAGGCTTTAGCCCTGCGTCTCAGCAT 
GATGCGTATCTGGCATTGGCTGCCTGGGGTTTGCCCACCTCGCCGTACACAGAGGCTGTG 
ACTGATCCAGAAGATGTGGTGAAAAAGGTCAGCTACTGGGCTGATCACCGCCACGACGCA 
CTCCATGAGATGGATGGCCTGGTGATTAAGGTCGATGACATCGCATCTCAGCGTGCTTTG 
GGTTCCACCAGCCGCGCGCCTCGCTGGGCCATTGCGTACAAGTACCCTCCGGAGGAGGTC 
ACCACCAAGCTGCTTGATATTCAGGTTGGCGTTGGTCGCACCGGCCGTGTCACCCCATTC 
GCGGTCATGGAGCCGGTTCTTGTTGCAGGATCAACGGTGTCTATGGCGACGCTGCATAAC 
CAGAGCGAAGTCAAGCGTAAAGGCGTGCTCATCGGTGACACCGTGGTTATCCGCAAGGCG 
GGCGAGGTTATCCCAGAGGTGCTTGGCCCTGTCGTAGAGCTTCGTGACGGCACAGAGCGC 
GAGTACATCTTCCCAACGCTGTGCCCTGAATGCGGTACCCGTCTGGCGCCCGCGAAGGCC 
GATGACGTGGATTGGCGTTGCCCCAACATGCAAAGCTGTCCAGGTCAGCTGTCCACGCGT 
TTGACCTACCTTGCTGGTCGTGGCGCTTTTGATATTGAAGCATTGGGCGAAAAGGGCGCT 
GAAGACCTCATTCGCACCGGCATTTTGCTTGACGAGTCTGGCCTGTTCGACCTCACAGAG 
GACGATCTGCTGAGCTCCAATGTCTACACCACCAACGCCGGCAAAGTAAATGCCAGCGGC 
AAGAAACTGCTGGACAACCTGCAAAAATCCAAGCAGACCGACCTCTGGCGAGTCCTCGTG 
GCATTATCTATCAGGCACGTAGGCCCCACCGCAGCGCGCGCCCTTGCAGGTCGCTACCAC 
TCCATCCAGGCGCTTATCGACGCCCCCCTCGAGGAACTCTCCGAAACCGATGGAGTAGGT 
ACCATCATTGCCCAATCCTTCAAGGACTGGTTCGAGGTTGATTGGCACAAGGCCATCGTG 
GACAAGTGGGCAGCCGCTGGTGTGACTATGGAGGAAGAAGTAGGGGAGGTCGCTGAACAA 
ACCCTTGAAGGCCTAACCATCGTGGTCACCGGAGGGTTGGAAGGCTTCACCAGAGATTCG 
GTGAAGGAAGCCATCATCTCCCGTGGCGGAAAAGCCTCTGGATCTGTCTCGAAGAAAACT 
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GACTACGTGGTGATTGGTGAAAACGCAGGTTCCAAGGCCACCAAGGCAGAAGAACTAGGG 
CTGCGCATTCTGGATGAGGCAGGATTCGTCCGTTTGCTCAATACCGGCTCAGCTGACGAA 



>RXA0 0212-downstream 

T AG T C G C AC AT G AAAAT GC C C C A 



AGGTCTGCACCCATTCATACGCGAATTTTGACGTGAGTTTTAGCTTTCCGAGCACCTGTG 
CGAATGGCCGTGTCCACCCTTAGGGTTAGAATCGGGAACC 

GTGACTGAAGATAATGCTCAACTGCGTAGAACGTGGAACGACTTAGCCGAGAAGGTTCGT 

TATCACCGAGATCGTTAT T AC AAC G AAC AG C C AG AG AT CCCTGATGCT GAT T T T GAT GC G 
CTTTTTAAGCAGCTTCAGCAGTTGGAAGAAGACCACCCGGAGCTCGCCGTCCCTGATAGC 
CCCACCATGGTTGTGGGCGCTCCGGTGGCAGAGCAAT CAAGCTTTGACAATGTTGAGCAC 
TTGGAGCGAATGCTCAGCTTGGACAATGTTTTTGATGAGCAGGAGTTGCGTGATTGGTTG 
GGCAGGACGCCAGCCAAGCAGTATTTGACGGAGTTGAAAATTGATGGCTTGTCCATCGAC 
TTGGTGTATCGCAATGGCCAGTTAGAGCGTGCCGCTACTCGTGGTGATGGTCGCGTGGGC 
GAGGACATCACGGCCAATGCTCGCGTGATCGAAGATATCCCGCACCAGCTTCAGGGCACT 
GATGAATATCCTGTGCCTGCTGTGCTGGAAATTCGCGGTGAGGTGTTCATCACTGTGGAG 
GATTTCCCAGGAGGTCAACGCGCAGCGCATTGC 

>RXA0 0213-downstream 
TGATGGTGGCAAGCCGTTTGCCA 



cSaaactcacgtcaaaattcgcgtatgaatgggtgcagacctgcttaaaaccgtaccgg 

GGGCACCCGGTGTCCCATGCGACTATTAGGGTTAGGAACC 
>RXA0 0214 

ATGAACTCACCAAGCAATCCATCTCCCACCGTCCCAAGCTTGGACACCACCAAGATGCTC 
TCCTTCGACCTGGAAACAACGGGCGTCAATCCCTTTGACACCCGCATCGTCACCTCCGCA 
ATGGTTACGATCACCAGCAAAGGCGCTGAGCCTATTGAGCTATTGGCTGACCCCGGCATC 
GAAATCCCCGAGGCCGCCACTGCAGTCCACGGCATCACCACCGAACATGCCCGCGCCAAC 
GGCCGTCCGCACGATGAGGTGTTAGCCGAAACCATCTCCAGGCTGCGCGCCGGCTGGCAG 
GCAGGACTGTCGGTCATTGTCTTCAACGCATCCTATGACCTGACCGTATTAAGAAACCAT 
GATCCAAGCTTCACCATCGACGGCCTAGTTTATGACCCCTTCGTTATCGACAAAGTCAAA 
GACCGTTACCGCAAAGGCAAGCGCACACTCACTGATATGTGTGCTCACTACGACGTTCAA 
TTAGGCAACGCCCACGAAGCCACCTCAGATGCGCTCGCAGCCGCACGCATCGCCTGGAAG 
CAGGTCCGCCTGTGGCCAGAACTCACCAAGATGACAGGCGAAGAACTCATGGAGTTCCAA 
GCAGTCAACTATTACGAGCAACAAAAGAGCTTCCGTAGCTATCTCATCGGGCAAGGCCGC 
GATGCCAGCGATGTGAACACTTCATGGCCAGTGCAAACTGACCCCGCATCC 

>RXA002 14 -downstream 
TAAACCGCGCCAGATTTCTACCT 

GATCGTCTTGCCGATGCT 

T T G C AG T AAT T AC AG AC ACT T T T AAGGAGAT AAT T T AAAC 

ATGGCAGGAAATGACAGTCGTCGAGGCGGCTTACGCAAGACCAATAAAAAAGGTGCAACC 
AAGGGCAGTGGCGGACAGGTTCGTCGCGGTCTGAAAGGTAAGGGGCCTACCCCTAAAGCT 
GAGGATCGCACCTATCACGCAGCTCACAAGCGCAAGGTGGAGCGTGATCGTCGTGATCGT 
GGACGCCACCAGCGTGAAATGCCAGAGTTGGTTGTGGGCCGTAACCCAGTGCTGGAATGT 
CTGCATGCACGCGTTCCAGCGACTGCTTTGTATGTTGCAGAGGGTGCGGCGAACGATGAG 
CGTCTGAGCGAGGCAGTGCACACTGCGGCTGGCCGAAATCTTCCAGTGCTGGAGGTTAAC 
AAGCTGGAGCTGGATCGTATGACCGGCAACGGCATGCACCAGGGCATCGGCCTGGCGATC 
CCTCCTTACGAGTACGCAGATGTTCATGATCTGATCGCCAATGCTGCGGCTTCTAAGAAG 
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CCAGGCATGTTCGTGATTCTGGATAACATCACCGACCCACGTAACTTGGGTGCTGTGATT 
CGTTCCGTCGGTGCTTTCGGCGGCAACGGTGTCATCATTCCGGAGCGTCGTTCAGCATCT 
GTGACCGCTGTTGCATGGCGTACTTCTGCTGGTACCGCAGCGCGTGTGCCAGTGGCGAAG 
GAAACCAACATGACTCGTGTCGTGAAGGAATTCCAGCAAAACGGTTACCAGGTCGTCGGC 
CTTGACGCTGGCGGCGACCACACTTTGGACACCTACGACGGCACCGACAACGTTGTCATC 
GTCGTCGGTTCTGAGGGCAAGGGAATTTCCCGTCTCGTTCGCGAAAACTGCGACACCATC 
ATGTCCATACCCACCGAGGGCTGGGTTGAATCGCTGAACGCTTCGGTTGCTGCCGGCGTC 
GTGCTGTCGGAGTTCTCGCGCCAGCGTCGCATTAAGGGT 

>RXA00313-downstream 
TAAGCCGGAGGTTGGCGTCGAAA 

>RXA0 034 1 — ups t irsctm 

GACCCATACCAAGACCTATCTGGGGAACCTCGACCCTTCTGTGCCCAAGGAAACTCAACA 
CCCCTGCATATACTTTTCCGCTGTGGAACAATGGGAGCGC 

ATGAAGCTCTATGCAGCAGTCCTCGACTTTGAACCAGTGGCACAAGAGTTCGGTGTGGAG 
CGAGGTTTTGACCCTCATATCCACGACGAAGCCGCGTCAAGTGTCGATAGGTATGCGCAA 
GAGCGGGAAGATCTCCTGCACATGCCCTTTGTCACCATCGATCCCGTAGGTTCCAGAGAC 
CTCGATCAAGCTGTGCTGATTGAGGAGATCGACAGCGGATTTCGGGTGCATTACGCGATT 
GCAGATGTCGCAGCCTTCGTGGAGCCGGGCAGTGAATTGGAAAAGATTTCCCTTCACCGC 
GGGCAGACTATTTATCTGCCGGATTCCCCAGCGCGACTGCACCCTGAGGAATTATCCGAA 
GATGCGGCAAGCCTGCTGGAGGGACAAACGAGACCAGCGGTTGTGTGGTCGATTGATCTA 
GATGAACGTGGCGAAGTCACAGCCACCAAGGTGCGTCGCGGGTTGGTGAAATCCCGGGCG 
CGTTTGGATTAT GATCAGGCTCAAATAGATGCCGAGAATGGTCGGTTGCATCCGTCGATA 
AGCTTATTGCCCAAGGTCGGGCAGCTGAGGCAGGAAAGCGCGCTACGGCGCGAAGCCGTG 
AATCTTTCTATTCCCAGCCAGCGAGTGGTGAAAGTGCCCAAT GAT GACGCCGGTGAACAC 
TATGAAATTGTCATCGAGCCACGCCCGCACATCATGGATTACAATTCCGAGATTTCCCTG 
CTCACAGGCATGGTAGCGGGGGAGATGATGGTGAAAGCGGGGCACGGTTTGCTGCGTACA 
CTCGCCCCGGCGACCAAAGAATCCGAAGCTACTTTCAGATCAGAGGCGCAAGCCCTTGGT 
TTTGAGATCGCGCCCGAACAACCCATCGGTGAGTTTCTTCAAAGTGTGGATCCCAATACG 
CCCAAAGGGATGGCCATTCAGAGGGAAGCACAGAAACTCTTGCGGGGCTCCGGCTACGCC 
AGCGTGAAAAATGGGGACTCGGAAGTGCATTCCGGTGTTGGTGGTTACTATGCTCACGTC 
ACCGCACCGCTGCGCCGACTTATCGACCGTTTCGCCACCGAACATTGCCTTGCGATTGCC 
TCCGGAACGGACGTTCCTGAATGGGTGACCAGGGTGGAAGAGCAAGTTCTCGACACCATG 
AAATACTCCTCCATTTTGGCCAGCCAAGTGGATAATGCCTGCCTCGACCTCACAGAAGCC 
ACCGTGTTGAAATACTGGGAGGGCCAAAACTTCAACGCGGTGGTTGTAGCGAGCGAACCT 
GAAAAGAACTCTGCTCGACTTTTTGTGTACAAACCGCCAGTGTTGGCAAAGTGTATTGGC 
GCCCCAGAACAGGGAACAAACCAAGATGTCACACTGGTGACTGCGAACTTGAAGAAGCGT 
GAAGTTTTGTTTGCGTGGCCGGCTGAC 

>RXA00 341 -downstream 
TAAGCATGCAGGCTGGTTAAGTA 



>RXA003 61-upstream 

CCTATATGATTAGTTACCTCAGACTACCTGCACCGCGTGGGCTGCTTTCACTTGGACTTT 
CGGCAAAGACAAGTAGAATTAGCCCCTAGTC 



ATGACTACTTCTGAAACTGCCCCATCAAAGGCTTCCCTGTATGAACTTTTAGAGGGCGTA 
TCCCTCTCCGACGAGCGCACGTTTAGGCGCCGACTGTCCAAAGCCCGCGCGCCCAAGGCG 
CTTGGTGCGATTAAGGCTGATATCGATAAGGCACGCTTGCTTATCGACGAAAAGAGCCAG 
TTAATTCCGTCTATCACCTACCCAGAAAACCTTCCGGTGAGTTCCCGGCGCGATGATATC 
GCCGAGGCTATCCGTGATAATCAGGTGGTTATTATCGCCGGTGAGACTGGTTCGGGTAAG 
ACGACTCAGATTCCTAAGATTTGTTTGGACCTAGGCCGTGGCCGGCGTGGGCTCATTGGC 
CACACACAGCCACGTCGATTAGCAGCTAGGACCGTCGCCGAGCGCATCGCCGATGAATTG 
GGGCAAGACATCGGCGAATCGGTGGGTTATGCGATTCGTTTTGATGATCGAGTTTCCTCG 
CATACATCCGTGAAGTTGATGACGGATGGTATTTTGCTTGCTGAAATGCAGCGGGATCGT 
TTCCTCAATGCGTATGACACCATCATCATCGATGAGGCGCATGAACGTTCCCTCAACATT 
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GACTTCATTCTGGGTTATTTGCGCCAGTTGTTGCCTAAGCGCCCTGATCTTAAAGTCATT 
ATTACCTCCGCAACGATTGACCCTGAGCGTTTCGCGGAGCACTTTGCTGATGCTTCTGGA 
AAACCAGCACCAATTATCGAGGTCTCCGGCCGCACCTTCCCGGTAGAGATCCGTTATCGC 
CCACTTGAGGTATTAGACGGCGATAAAATTATCGATACCGATCCCCTTGACGGCTTGTGT 
TCTGCTTTGGAAGAGCTCATGGCTGAAGGCGACGGCGATATCCTCTGCTTCTTTGCCGGT 
GAGCGTGATATCCGCGATGCCATGGAGGCAATCGAGGCCCGACGCTGGAAAGGTGTGGAA 
GTCACTCCCCTGTTTGGCCGCCTGTCCAACCAGGAGCAGCACCGTGTATTTAGCCCGCAC 
TCTGGTCGACGCATTGTGCTTTCCACCAATATCGCAGAGACATCCCTGACGGTTCCGGGC 
ATTCACTACGTGGTTGATACCGGTACGGCGCGTATCTCTCGTTATTCAGTGCGCACCAAG 
GTGCAGCGCCTTCCGATTGAGAACATTTCCCAGGCCAGCGCAAACCAGCGTTCTGGTCGT 
TGTGGTCGTGTCGCAGACGGTATTGCGATTCGTTTGTATTCCGAAGAT GATTTCAACTCT 
CGCCCAGAGTTCACCGATCCGGAAATTCTGCGCACCAACTTGGCGAGCGTTATTTTGCGC 
ATGGCGTCGCTGCGTCTTGGCGATATTAATGATTTCCCCTTCGTCCAAGCCCCAGAGCAA 
CGCTCCATCAGGGATGGTATTTTGCTGCTCCACGAGTTGGGCGCACTCACCGACGACACC 
CAAGCCGATGGTTCACCGCAGCTCACCCAGATCGGTAAAGACTTAGCCAACATCCCAGTC 
GATCCCCGCATGGCCCGCATGCTCGTAGAAGCCAACACTCTAGGCTGCCTGCATTCTGTC 
ATGGTCATTGTGTCCGCTCTGACGATTCAAGATGTTCGCGAACGCCCCCTGGAATTCCAA 
GCCCAAGCTGATCAAGCCCACGCTAGGTTCAAGGACACCACCTCAGATTTCTTAGGCTTT 
TTGAAACTGTGGGAGTACATCGCCGATCAGCGCAATCAAAGCAGCGGCAATTCCTTCCGC 
AAGCAGATGAAAAAAGAATTCCTCCACTACATGCGTATCCGCGAGTGGTGGGATTTGGTG 
CGCCAATTAGAGCAGATTGGCCAGCAACTTGGTTGGGCAAAGAAGGAG 



>RXA0 04 07 

CTTAATGTTGCTCAAGTTGAGGCATTGGCGCGAGCGGGAGCGGTGGACTGCTTGGGGGTC 
GGACGTCGACAAGCATTATGGCAAGCGGGCGTCGCAGCGACCGAAAAACCTGGAATGCTG 
CCTGGCCTTTCGGTGATTGAAGCTCCGGCGTTGCCGGGGATGAGCGCCTTTGAGCTGATG 
GCGACCAATATTTCCGCCACGGGAGTCACCGCGGATTATCAGCCGATGGCGTTGATTCGG 
GAGCGGATGGAGGAGCTGGGGATCGTGCCGGCGGATCGGCTATTGGAGGTGGAAGATGGC 
ACGCGGCTGCGGATCGCTGGCATTGTCACGCACCGGCAGCGCCCGCAAACTGCGTCGGGG 
CTGACATTTTTAGGGATGGAGGATGAGACCGGGCTGATGAATGTGATGGTGTCCGTTGGG 
TTGTGGCAGCGGCAGCGCGTGCTGGCCAGAAATGCCAAGGCGTTGATTATTCGAGGGATT 
GTGCAGAATGCGCAAGGGGTGGCGACAGTTGTCGCTGACCGGTTGGAACCGTTGGACATG 
GGGGAGTTTCTCAGCCGTGGCTCACGAGATTTTCGA 

>RXA0 04 07 -downstream 
TAAT T TGGCAAAG T GGAC AT TAT 



>RXA00414-upstream 

ATTATCGTGGTCCAAATTGGAAAGAATCCTCTCAGGTAAAAAGGTCGAATCTCTGCGTCC 
GGTGCTGCATGAGCCGGATGCGCAGGCGCCTTCATCTGCC 

>RXA0 0 414 

ATGCAGGGGGAAGCGTCGGTTCCTTTTGCCGAGCTGCATGCCACCAGCAGTTATAACTTT 
CTCACTGGCGCATCGGATCCGTCTGATGTGGTTGTGCAGGCCAAAAAGTTAGGACTTGCT 
GCTCTATCAGTCATGGATAGGGATGGTTTTTATGGTGCAGTGAGATTTGCGGAAGCTGCC 
GCGGAAGCTGGAATGCATACCGTTTATGGTGCGGAGCTGAGTCTGCAAGAAGGCGTGTTG 
ACAGTCTTGTGTAAAAATCCGGAAGGCTACAAAAAGCTCAGTCACCTGATCAGTGACGCG 
AAAATGGCACGGGGAGAAAAGGGGAAGTTCGCTATCCGCCGCTGCCAATGGTTGCTGAAC 
ATGCTGCAGGGGATTGGGTGGTCCTTGCAGGTTTTCAGTGGTTGGACAAAATCGACTATG 

>RXA00414-downstream 
TGATCGATTGCTTTAAACCGGAA 



>RXA0 0415-upstream 

TGTGTAAAAATCCGGAAGGCTACAAAAAGCTCAGTCACCTGATCAGTGACGCGAAAATGG 
CACGGGGAGAAAAGGGGAAGTTCGCTATCCGCCGCTGCCA 

>RXA00 415 
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ATGGTTGCTGAACATGCTGCAGGGGATTGGGTGGTCCITGCAGGTTTTCAGTGGTTGGAC 

AAAATCGACTATGTGATCGATTGCTTTAAACCGGAAAATATTGTGCTGGAATTCGGTTCA 

ACCATGACACCGGAAGACGCCGACCGCAATGAATACCTCAGAAGAACGCAAGCCAAATTC 

CAGCTTCGAGGCATCCTAAGCACCAACCCAGAATCCGCTGCCCGGGGGAGCGTGCGGCTT 

GCCGGCGCCAAGCAGGCACTAGCCCGCAAGATGCCGCTTGCCGACGCCGAAAGCGAGCTA 

CATCCCATGGGCACTACCTGGATGCGCAGCGGGGATACATTGTTAAAAGCACACCCTGAT 

TACGCGGATCTCATTGCAACCACGGTGGAATTAGCTGCTGAATGTGCTTTCACCCTAGAT 

TTGGTGGCCCCGAATCTGCCCAAGTGGGATACCCCTGGTGAACACACGGAAATGTCCTGG 

CTTGCGCACCTGGTTTCCACTCGGATTGATACCCGCTATGTGGGGCGCTCCGCAGACATC 

AAAGCACGAGCT GCCACACAAAT T GACT AT GAAT T AGGCGT T AT TGAAAAGCT GGGT T T T 

CCAGGCTATTTCCTCGTCGTTAATGATCTGGTGGAGTTTTGTCGCGATTCCAATATTTTG 

TGCCAAGGCAGAGGTTCCGCGGCGAACTCGGCGGTGTGCTTTGTCCTAGGCATCACCAAC 

GCGGAGCCGATCTCTGCTGGATTGTTGTTTGAACGGTTTTTATCTCCTGACCGGGATGGT 

CCACCAGATATTGACATTGATATTGAATCCGGCAGGCGCGAAGAAGTAATCCAATACGTG 

TATGAAAAATACGGAAGGGATAACGCAGCTCAAGTAGCCAATGTCATTACCTACCGAACA 

AAAGGCGCGATGCGTGATGCTGCCCGTGCACTGGGTTACCCGCAAGGTGCTGCCGATGCC 

TGGGCTAAAGGAACCTCGGAACCACCCGATGATGTGCTGGAATTAGCTGCGCAATTTAAA 

GGGCAACCACGGCATTTGGGTATTCACTCCGGTGGCATGGTCATTTGCGATCGCCCCATC 

GCCGATGTGGTGCCAGTGGAATGGGCTCGGATGGATAACCGCTCGGTTGTGCAATGGGAT 

AAAGATGACTGTGCCACGGCAGGCTTGGTCAAATTCGACCTTTTGGGATTGGGCATGTTG 

GAAGCCATCCATCACATGCTGGATCTGGTGGCAGAACACCGAGGTAAAAAGATCAATTTG 

TGGGAACTAGATCTGGCGGAACCGGAGGTCTATGACATGTTGTGCAAGGCAGATGCCGTG 

GGTGTGTTCCAGGTGGAATCACGTGCGCAGTTATCCACGCTGCCTCGACTCAAGCCCCGC 

ACCTTCTTTGACCTGGTCGTGGAGGTAGCTCTGATTCGTCCAGGTCCCATCCAAGGCGGA 

TCGGTGCACCCGTATTTGCGGCGCCGTGCTGGTGAAGAGGCCATCACTTATGACCACCCC 

GTGTTGGAAAAGTCTTTGGGTAAAACCTTAGGAATCCCACTGTTTCAGGAACAGCTCATG 

CAGGTAGCTGTTGATGCTGCAGGTTTTAGTGGTGGGGAAGCGGATTCCTTGCGCAGAGCG 

ATGGGGTCGAAACGCTCACCTGAACGCATGGCTGCGTTGCGCTCGCGGTTTTTCCAAGGG 

CTGAAAGATACCAATGGGATTGTGGGGGAGACCGCCGAGAAACTGTGGAACAAAATTGTG 

GCCTTTGCTGCCTACGGTTTTCCGGAATCGCATTCGCAGTCGTTTGCGTCCTTGGTGTAT 

TTCTCCGCGTGGTTTAAATACCACTACCCGGCTGAATTCTGCGTGGGATTATTGCGGGCA 

CAACCCATGGGTTTCTATTCACCACAGTCTTTGATCAGTGATGCCAGACGCCACGGCGTG 

AGTATCCTGCCGATCACGGTCAATGATTCCGGTGTGGAGGCC 



a^ggcgL^tttccccgcggtataagtttccatcaagtttgattgcagtcacgcccg 

CTATTATTCCACCCTTTTCCAAGGCCTTACAATCAAACAC 

SgccggIacacccacttcacgttatcttcgacaatcctgtcatccctcccaacaccgga 

AACGCCATCCGAATGTGTGCAGGAACAGGCGCTCACCTGCACCTTGTTGAACCTTTAGGC 
TTTGAGCTGACAGAAAAGCACCTTCGCCGAGCAGGCCTTGACTACCACGACTTAGCCGAT 
GTCACAGTGCATGCAACCTTCGAT GAAGCCATGGCTGCAGTCCCTGGTCGCGTATTTGCC 
TTCACCACAACGGCCAATACCCGCTTCACCGATATCGCTTTTGAACCTGGCGATGCACTC 
C T T T T T G G AAC T G AAC C AAC AG G AC T C C C T C AAG AAC AT G T T GAG C AT T C CC GAAT C AC C 
AGTGAGCTTCGGATCCTA 



>RXA0 05 38 -upstream 

AACTGCCAGGTCGACCAAATTGCTCGCCAAGCAGACTCCGAAAAACACGGGTAATTCATA 
TGGCTTGTATCTAATCCATACTGAACAGAGGACCTCTCCT 

>RXA00538 

ATGTCTCGCATTTCTGCGCGCACTCTGGCAATCGCACTTGCCGGTGCAACCGCGGCCAGC 
CTGGCAGTTGTTCCAGCAGCAACAGCTAATCCTGCCGGAACCGCTCCTGTCATCAACGAA 
ATCTACGAAGGCGGTGGAAACAGCGGATCGTTGTTCTCCAACGACTTCATTGAGCTCTAC 
AACCCAACCTCAGGGGACATTTCCCTCGACGGTTGGAGCGTTACCTACTACGCAGCCAAC 
GGTAACTCCGGCGGAACCACAAACCTGACCGGAAACATCCCTGCCAACGGTTACTACCTC 
ATCCAGCAACGCGCAGGCAGCAACAACACCGGCGCTCTGCCTACCCCAGACGCCACCGGT 
AACTTGGCAATGGGTGCCTCCCAAGGATCAGTTGCACTGACCGACAACTCTGGCCTAACC 
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GCTGACCTTGTCGGATTCGGTGGCACGTCCATGTTTGAAGGAACAGCTGCTGCACCTGAG 
ACCAGCAACAAATTGTCTGTTCAACGCAAAGAAGTTGGCGCTGACTCTGATAACAACTCC 
GTAGACTTCGAGACTGGAGCTCCAACTCCAACGTCCTCGGGAGGATCCGCTCCTGTTGAC 
CCAGGCGAGCCAGAAACTCCAGTAAACCCTGGGGAAACAGTCTCCATCGCACAAATCCAA 
GGAACCGGTCTCGCTACCCCACTCGAGGGTCAGACCGTCACCACCGAAGGTATTGTCACT 
GCCGTTTACGCAGAAGGTGGCTTCAACGGTTACTACATCCAGACACCTGGATCTGGTACT 
GCACCAAAGGTTGCTGGCGACGCATCCGACGGCATCTTCGTCTACGTGGGAAGCAATGGT 
TCCTACCCAGAGCTCGGCGCATCTGTCACCGTCACTGGCAAGGCCACCGAACACTACGAG 
ATGACTCAGCTAGGCAACTCCTCCTTCACCGTTTCGGACACCGCATTCGAGCCAGTAACC 
CCACTCGAACTGGACACCGTTCCTACTGGCGATGACATTCGCGAAGCATACGAAGGCATG 
CTGCTGAAGCCAACCGGCGCTCACACCGTGACCAACAACTACGCAACCAACACCTTCGGT 
GAAATTGCCCTCGCCCCAGGTAACGAGCCTTTGTACCAGGCCACTCAAATGGTGGCACCG 
GGAGCCGAAGCGATTGCGTACGAGGCGGAAAACGTCGCAAAGCAAATTACGCTGGATGAC 
GGACGCTCCGGCAACTACACTCGCGGCGACTCCAGCACGCCTATGGCATGGCTTGTGCAG 

GACGGTGGC 



GCCCTCTTTCTCACCGTTAACGTTTGGCGTCAGGCAGCTGAAAACGTTGCAGAGTCCCTG 
TCCAAGGGTATGCGCGTTATCGTCACCGGTCGCCTCAAGCAGCGCTCCTATGAAACCCGT 
GAGGGCG AAAAGCGCAGCGT T T T T GAGGTCG AAGCGGAT GAAGT CGGAC CAT CAC T AACA 
TTTGCCAAGGCAGATGTCCAGCGCACACCGCGCGGTGGAAACTCTGGCGGAAACTACGGT 
GGCGGCAACCAAGGTGGTGGCCTCGGTGGAAACCAAGGCAACCAGCAAGGTGGATTCAGC 
AACCAGAACTCTGGCGGCTTCGGTGGAAACCAAGGCAACCAGCAGCAAAGCAACCAGGGC 
GGATTTGGTGGAAACCAAAACCAGTCCCAGGGTAACAACTTCAACCAAGGTGGATITGGC 
GGAGGCAGCCCACAGGCAGCACCGGACAATGACCCTTGGAATTCTGCACCACCAGCTGGC 
TCCGGCGGGTTCGGCGGCGCAGACGATGAGCCACCGTTC 

>RXAO0 54 2 -downstream 

T AAAGC T T T T C T T T T CT AAAAC A 



>RXA00543-upstream 

GCTCCGGCGGGTTCGGCGGCGCAGACGATGAGCCACCGTTCTAAAGCTTTTCTTTTCTAA 
AACATTCACAAACACTCAAAAACCACGAAAGGCAGGGATC 

Sgaagctgatcctcaccgccgccgttgaaaaccttggtgtcgctggcgacatcgtagag 

GTTAAGAACGGCTACGGACGTAACCTGCTGCTCCCCCGTGGCCTGGCAATCGTAGCCACC 
CCGGGTGCTGAGAAGCAGATCGAGGGCATCAAGCGTGCCCAGGAGGCTCGCGAGATTCGC 
GACCTCGACCACGCTCGCGAAGTTAAGGTAGCACTGGAAGCACTTGAAGGTGTTACCATT 
GCAGTCCGCACCTCCGAGAGCGGAAAACTGTTCGGCTCCGTTAAGACTGACGACATCGTC 
GACGCAGTCAAGGCAGCCGGCGGCCCGAACCTGGACAAGCGTGCCATTGTTCTCCCGAAG 
AACCTGGTTAAGACCACCGGTAAGTACCAGGTAGAAGCAAAGCTCACCGACGGAATTGTT 



>RXAO 0543-downstream 
TGAAGTTTGAGGTCGTCGCAGCG 



>RXA0054 4 -upstream 

AGTTGGAAATCACAAAGCCTCGGGGTGGGGGCTTTCGTGCCTTCTGGAAAGGCCTATGCA 
GGGGCTAGAGIGAACTTAGAAT CAGATTGGGGAAAAGAAA 

>RXA00544 

ATGGCTACAGATACACACGCCGCAAGTTTTGATGATGACTACGTACCTCCACAGGAGCCA 
AGCGATTCCTTCGCGGATGACGCACACGTAGATGTCCCTGCTCCGGCGTTTGAAGATTTC 
TCCCCGGCCCAGGCCTTTGGTCAGGGAACTAGGGGAGGAGACTCTCAGGGCTTCAAGAAG 
AGGGGTCGCAAGGACGAGTCCCGTGAATACCGAGACTTCCGCCAACCTCCCTATGACAAT 
GACGCTGAGATGGGCGTGCTGGGCGCGATGCTGCTCAGTCCGACCACGGTCATCGACATT 
CTGGATATCCTCACCCCAGAAGACTTCTACAGGCCGTCCCACCAGCTGATTTTCCAGGCG 
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ATCATTGACCTGTTCAGTGACAACCGTGATATTGACCCCGTGATTGTCTCCGGTCGCCTC 
GATCGAACCAACGATCTGGACCGCGTCGGCGGTGGCGCGTACCTCCACGACCTCATCCAG 
TCCGTTCCCACCGCAGCCAACGCGCGCTACTATGCGGAAATCGTTTCGGAAAAGGCAGTG 
CTTCGCAGGCTTGTCGACGCCGGCACCCGCGTCGTCCAGCTCGGCTACGAGGGCGATGAA 
GGCGCCGAAATTGACGCGGTGATTGACCGCGCGCAGCAAGAAGTCTTCGCCGTTTCCCAA 
AAGAATCAGAGCGAAGACTATGCAGTCCTAGCCGATATTCTGGATGAAACCATGGCTGAG 
CTGGAAATGCTCAACGACGGCGGCATCGCCACCGGTATTCCAACCGGCTTCAAAGATCTC 
GATGACCTCACCAACGGTCTGCGCGGTGGCCAGATGATCATCGTTGCAGCTCGTCCTGGT 
GTGGGTAAATCCACCATCGCCTTGGACTTCATGCGTTCGGCATCCATCAAGAACAACATG 
GCGTCTGTCATTTTCTCCTTGGAAATGTCCAAGTCAGAGATCGTGATGCGTTTGCTCTCT 
GCAGAAACAGAAATCCGCCTGGCTGATATGCGTGGTGGAAAGATGGATGAAACCGCATGG 
GAAAAGATGGTGCAGAAGTTAGACAAGGTAGCCCAGGCACCTTTGTTCATCGATGACTCC 
GCGAACCTCACCATGATGGAAATCCGCTCCAAGGCCAGAAAGCTGAAGCAGAAGCATGAT 
CTGAAAATGATCGTGGTGGACTACCTCCAGCTGATGAGCTCCGGTAAACGCGTGGAATCC 
CGTCAGCAGGAAGTCTCCGAGTTCTCCCGTCAGCTCAAGCTGCTGGCCAAAGAACTCGAT 
GTGCCGTTGATCGCGATTTCCCAGCTGAACCGTGGACCTGAATCCCGTACCGATAAGCGA 
CCACAGCTTGCTGACCTTCGTGAATCCGGCTCGCTGGAGCAGGACGCCGATATCGTTATG 
CTGCTATACCGCCCAGACTCCCAGGATAAGGACGACGAGCGCGCGGGCGAGGCCGACATC 
ATTTTGGCTAAGCACCGTGGTGGCCCGATCGATACCGTCCAGGTGGCGCACCAGCTGCAC 
TATTCACGTTTTGTGGACATGGCGCGCGGT 

>RXA0 054 4 -downstream 

T AAGAAAAGT T CAT T T T TCT AAA 

GCTGACGCAACGACCCTC 

ACCATAGGAGGTGATGAGGTCCGTGCGTCAATACGAACTT 

ATGATCATTCTCGATCCTTCTCAGGATGAGCGCACTGTTGCCCCGTCCCTGGATAAATTC 
CTCGAGGTTGTCCGCAAGGACAAGGGTGACGTTGTGAAGGTTGATGTTTGGGGCAAGCGC 
CGTCTTGCATACCCAATCGACAAGAAGGAAGAGGGCGTTTACGCCGTCGTCGATCTCAAG 
TGTGAGTCTGCGACCGTACTCGAGCTCGATCGTGTTCTGAACCTGAATGATGGTGTCCTG 

CGCACCAAGGTTCTG 



TTCGTTTTCGCAAAGCCCGGCTTTTGCTCTTTCTTCCACTAGATTGGATACAACAAGTCA 
GGGAAGAAAGAAGCGTGAAGTGTCTGAAGATCGTGAATAT 

ATGGACGCGGACCCGCTGATTGAGGATGACGTTAGTGGAGCAGAAGTAAAAGATAGTTCG 
GAT GAACCGCTTCTCGCACTGACACGTTACGTTTTTGATCGCGGTGAGCGGCCAGT TACT 
CGTGGACTGTTCCACCAGGTTGCGGCCATTTTGAGTATTGTGTCAGGTTCGGTGCTCTCC 
ACGTATGCATGGATGGAACTGGTGTGGTGGCAGGCGCTAGGTGTCATGGTGTACGCCTTG 
GCCATGCTGGGACTGTTTGCTGTCTCTGCGGCGTATCACCGAGGACCGTGGCGTCGATTG 
CACACCGTGGCGTGGTGGCGCAAAGCTGATCACTCCACCATCGCGGTGTTTATCGCAGCA 
ACCTATACGCCACTGTGCTTGATCGTCTTAGAGCCCGGTACCGCAGCATGGATGTTAGGT 
ATTGCGTGGGTTGGTGCCATTGACAGCGTGATCATGAACATGGTGTGGATCAATCACCCA 
CGATGGCTCAGCGTGCTGGTCTACTTGGCCTTGGGATGGCTCATTGTGCCACTTGTCCCT 
CAATTGTGGTCTGGTGCTGGCCCCACAGTGGTGTGGCTCCTGCTGGCCGAAGGCATCGTC 
TACAGCGTTGGCGCGTTGGTGTACGGCTTT 

TCCGACCACGACCCGATCAAGGTCGGATTCAACCTCAGCGAGACCACTGAGCCCACCATT 
CCGGTAGAGCCCACTGATCCTGCAGAACCTACCGATCCAACTACCCCAGTTAAGCCAACT 
GATCCGGTAGAGACCACGGATCCATCTGAGCCAACCGACCCTGCAGAACCTACTGATCCA 
GCTGAACCAACTGACCCTGAGGAAACGAAGAAGCCAGAGGAGCCGAAGAACCCTGGTTCC 
TCCAACGGAAGCTCCCAATACGCCACCATTGCAGCAAT CATCGCAGCAATCCTAGGTGCC 
ATTGCTTTGGCCTTCCAGTTCTTCCATTCAAGTTCTAAT 
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>RXA00 625-downstream 
TAACTCTTAGGGAGTAATCCCCT 



>RXAO 0 6 7 0 - up s t r e am 

GAAACTGGTGGCTACATCGATGTCGAGGCGGAAGATTCCGAGTAAGTCGCATGGTCCAAT 
TCATGGGCCGCGCTAAATCAACGTACAAGGAGTACATCTA 

ATGCCTACCCCTAAGAAGGGCGCCCGCCTCGGCGGATCCGCAAGCCACCAGAAGAAGATC 
CTCTCTAACCTGGCTGCATCTCTGTTCGAGCATGGCGCAATCAAGACCACCGATGCTAAG 
GCAAAGGCTCTGCGTCCATACGCTGAGAAGCTGATCACCAAGGCTAAGTCCGGTTCCGTT 
GCAGATCGTCGTAACGTTCTCGCACTGGTTCCTAACAAGGAAATCGTGGCTTACCTGTTC 
AACGAACTTGCTCCTAAGTTCGAGAACCGTCCAGGTGGTTACACCCGCATCATCAAGCTG 
GAGAACCGTAAGGGCGACAACGCTCCTATGTCCCAGATCTCCCTCGTTCTCGAGGAGACC 
GTCTCCGCAGAAGCATCCCGCGCAACCCGCGCATCTGCTTCCAAGAAGGCTGCTGAAGAG 
GCTGAGACCGAAGAGGTAGTCGAGGCTCCAGCTGAGGAGACCGCAACCGAAGAGGCTGCA 

GAAGAGAAG 

>RXA0 0 67 O-downstream 
TAAATTTCTCTAACTCCGCATAG 

>RXAO 0 671 -upstream 

GCCCCGGGTGCACAGGAATCTTTCGATTTTCCAAACATCCTTCATGGTTTTAGAAACCTT 
TACCGACGTCAAATAGCGGTCGTCACTCAAGGAGAGTTCA 

aSctcmttcacagcgcccaaccatcaccgaggaatttgttaataacgcacgttcccgg 

TTTGTCATCGAGCCACTGGAGCCAGGTTTTGGCTACACCCTCGGTAACTCCCTGCGCCGT 
ACCCTGCTGTCCTCCATTCCTGGAGCAGCAGTAACCAGCGTCAAGATTGACGGTGTACTC 
C ACG AG T T C AC C AC CAT C AGC G G T G T T AAGG AAGAT G T C T C T G AC AT CAT C T T G AAC AT C 
AAGGGATTGGTTTTGTCTTCTGATTCCGATGAGCCAGTTGTTATGCAGCTGGTCAAGGAA 
GGCCCAGGAGTTGTAACTGCAGGTGACATTCAGCCACCAGCAGGCGTGGAGATCCACAAC 
CCGGATCTGCACATTGCAACCCTGAACGAGACCGCCAAGATTGAGATCGAGCTCATCGTC 
GAGCGTGGACGTGGCTACGTTCCCGCAACTGTTACTGCAACCGGTGGAGAGATCGGCCGC 
ATTCCGGTCGATCAGATCTACTCCCCAGTACTGAAGGTCAGCTACAAGGTTGAAGCTACT 
CGTGTTGAGCAGCGCACCGACTTTGACAAGCTGGTCATCGACGTTGAGACCAAGAACTCT 
ATTACCGCACGTGACGCCCTGGCGTCGGCAGGTAAGACCCTGGTTGAGCTGTTCGGCCTC 
GCACGCGAGCTGAACATCGCAGCCGAGGGCATCGAGATCGGACCATCTCCTCAGGAGACC 
GAGTACATCGCTGCCTACAGCATGCCAATCGAGGATCTGGACTTCTCTGTCCGTTCCTAC 
AACTGCCTCAAGCGCGAAGACATCCACACCGTGGGTGAACTCGCAGAGCGCGCTGAGTCC 

GATTTGCTG GAT AT C C G C AAC T T C G G AC AG AAG T CG AT C AAC G AGG T AAAG AT C AAG C T T 
GCTGGCCTGGGTCTGACCCTGAAGGATGCTCCTGAAGACTTCGATCCTTCAACTCTTGAA 
GGTTAT GACGCCGAAACTGGTGGCTACATCGATGTCGAGGCGGAAGATTCCGAG 

>RXA0 0 671-downstream 
TAAGTCGCATGGTCCAATTCATG 

>RXA0 067 2 -upstream 

TGGAGATCGGTTCAATCTCCGACGTGACCCCACAGCCACACAACGGCTGCCGTCCACCAA 
AGCGTCGTCGCGTTTAATAGGGAAGGAAAGGTAATACAAA 

>RXA00672 ^ mm 
ATGGCTCGTTATACCGGCCCAGCAACCCGTAAATCCCGTCGTCTGCGCGTCGACCTTGTT 

GGTGGAGACATGGCGTTTGAGCGCCGTCCTTACCCTCCAGGACAGGCAGGCCGTGCACGC 

ATCAAGGAGTCCGAGTACCTGCTGCAGCTCCAGGAGAAGCAGAAGGCTCGTTTCATCTAC 

GGCGTCATGGAAAAGCAGTTCCGTCGTTACTACGCCGAGGCTAACCGTCGCGCAGGCAAG 

ACCGGTGAGAACCTGGTCGTCCTGCTCGAGTCCCGCCTCGACAACGTCGTGTACCGCGCA 

GGTCTGGCAAACACCCGTCGCCAGGCTCGTCAGCTTGTTTCCCACGGTCACTTCACCGTG 

AACGGCAAGGCAATCGACGTTCCATCTTTCCGCGTTTCTCAGTACGACATCATCAATGTT 

CGTGAGAAGTCCCAGAAGATGAACTGGTTCGAAGAGGCTCAGGACAACCTGGCCGACGCA 
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GTCGTCCCAGCTTGGCTCCAGGTCGTTCCTGAGAACCTTCGTATCCTCGTGCACCAGCTC 
CCAGAGCGCGCACAGATCGATATCCCACTGCAAGAGCAGCTCATCGTCGAGTTCTACTCG 

AAG 

>RXA0 0 67 2 -downstream 
TAGTTTTTGCTTACCCGGCTGCC 



CTTCAGGCTGCAGGCCTGGAGATCGGTTCAATCTCCGACGTGACCCCACAGCCACACAAC 
GGCTGCCGTCCACCAAAGCGTCGTCGCGTT 

>RXA00 673-downstream 

T AAT AG G G AAG G AAAG G T AAT AC 



>RXA00 6 94 -upstream 

CGACTATTGAGTTCGGTGAGCGTTGAGTGGCCAGAAAACACACGGTTAACGTCCAAGGTG 
GGAAGGGAACCCCAACGAGAAAGGCATCAGGTCGTCTCTA 

atSca1?gactgatccaatcgccgacatgctgtcgcgcgtgcgcaatgctagcaatgcg 

CACCACGACACCGTGTCCATGCCATCCTCCAAGATCAAGGCAAACATCGCCGAGATCTTG 
AAGCAGGAAGGCTACATCGCTAACTACACCGTTGAGGATGCAAAGGTCGGCAAGACCCTG 
TCCCTCGAGCTGAAGTACAGCAACACCCGTGAGCGCTCCATCGCTGGTCTGCGCCGCGTT 
TCCAAGCCTGGTCTGCGTGTATACGCTAAGTCCACCAATCTGCCACAGGTTCTGGGCGGC 
CTTGGCGTGGCTATCATTTCCACGTCACAGGGCCTCCTGACCGACCGTCAGGCTACCGAG 
AAGGGCGTAGGCGGAGAAGTCCTCGCCTACGTCTGG 

>RXA00 694-downstream 
TAATAGGGAGGATTGACTAAATA 



>RXA00 695-upstream 

TCCACGTCACAGGGCCTCCTGACCGACCGTCAGGCTACCGAGAAGGGCGTAGGCGGAGAA 
GTCCTCGCCTACGTCTGGTAATAGGGAGGATTGACTAAAT 

>RXA00695 mm ^,-, 
ATGTCACGTATCGGAAAAGAACCGATCACCATCCCATCCGGTGTCGAAACCAAGATTGAC 

GGACAGCTCGTTGAGGTTAAGGGTCCTAAGGGCACCCTGAACGTTAACGTTCCAGAGCCA 

ATCTCCGTTGCAGTGGAAGACGGCAAGATTGTCGTCACCCGCCCGGATGATCACCGCACT 

AACCGTTCCCTCCACGGTCTCTCCCGCTCCCTGGTTAACAACCTGGTTGTCGGCGTCACC 

GAGGGCTACACCATCAAGATGGAAATCTTCGGTGTCGGTTACCGTGTCGCGCTGAAGGGC 

AAGGACCTTGAGTTCTCCCTCGGCTACTCACACCCAGTTCTGATTGAAGCTTCTGAAGGC 

ATCACTTTCGCAGTTGATGGCAACACCAAGCTTTCAGTTTCTGGCATCGACAAGCAGAAG 

GTTGGACAGGTCGCAGCAGTGATCCGCCGCCTGCGTAAGGACGATCCTTACAAGGGTAAG 

GGCATCCGCTACGAGGGTGAGCAGATCCGCCGCAAGGTCGGAAAGACGGGTAAG 

>RXA00 695-downstream 
TAAGCAATGAGCAACACTGAAAA 



>RXA00 696-upstream 

GATCCGCCGCCTGCGTAAGGACGATCCTTACAAGGGTAAGGGCATCCGCTACGAGGGTGA 
GCAGATCCGCCGCAAGGTCGGAAAGACGGGTAAGTAAGCA 

>RXA00 696 

ATGAGCAACACTGAAAACAAGCAGAAGCGCGTTTCCGTTGGCAAGGACATCGCGACTCGT 
CGTCGCGTTGCCCGTGCACGCCGCCACTTCCGCATCCGCAAGAACCTGCGTGGCACCCCA 
GAGGCTCCACGTTTGGTTGTCCACCGCTCTTCTCGCCACATGCACGTTCAGATCATCGAT 
GACGTTGCAGGCCACACCCTGGCTGCAGCTTCTTCCATCGAGGCTGAGGTTCGCGCAACT 
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GAGGGCGACAAGAAGGCTAAGGGCGCAAAGGTCGGTCAGCTGATCGCCGAGCGCGCTAAG 
GCTGCTGGTATCGAGCAGGTCGTCTTCGACCGCGCTGGTTACAAGTACCACGGCCGCGTT 
GCAGCTCTCGCTGACGCCGCTCGTGAAGGTGGTCTGAAATTC 

>RXA00 69 6-downstream 
TAATGATGACCATTTCTAAGAAC 



>RXA00697-upstream 

TACCACGGCCGCGTTGCAGCTCTCGCTGACGCCGCTCGTGAAGGTGGTCTGAAATTCTAA 
T GAT GAC CAT T T C T AAGAAC AT C AACGG AAGGAT T GCG T A 

>RXA00697 

ATGCCGGGACGTGAACGGCGTGACGGCGGACGCTCCGCCGACGACAACAAGCAAAACGAT 
CGCAACGAGCGTCGTGGCGGAGGCCGCCGCGATGACCGTCGCAATCAGCAGCAGGACGAG 
CGCTCACAGTACATCGAGCGTGTAGTCACCATCAACCGTGTGTCCAAGGTCGTCAAGGGT 
GGTCGTCGCTTCAGCTTCACCGCACTTGTCATCGTTGGCGACGGCAAGGGAATGGTCGGT 
GTCGGTTACGGCAAGGCCAAGGAAGTTCCTGCCGCAATCCAGAAGGGTGCAGAAGAGGCT 
CGTAAGAACTTCTTCCGCGTCCCAATGGTCAACGGCACCATCACCCACCCAGTTCAGGGC 
GAAAAGGCAGCCGGCATCGTTATGCTGAAGCCAGCTGCTCCAGGTACCGGTGTTATCGCC 
GGTGGCGCAGCACGTCCAGTTCTTGAGTGCGCAGGTATCCAAGACATCCTGTCCAAGTCC 
CTTGGTTCTGACAACGCTAT CAACGTCGTCCACGCAACTGTGGATGGCCTGAAGCAGCTG 
GTCCGCCCTGAAGAGGTTGCAGCCCGCCGTGGCAAGACCATCGAAGAGGTCGCACCAGCA 
CGTATTCTGCGTGCACGCGCAGGTCAGGAGGCG 

>RXA0 0 697 -downstream 
TAAGAAATGGCGCTGAAGATTAC 



>RXA0 06 98 -upstream 

GGTCCGCCCTGAAGAGGTTGCAGCCCGCCGTGGCAAGACCATCGAAGAGGTCGCACCAGC 
ACGTATTCTGCGTGCACGCGCAGGTCAGGAGGCGTAAGAA 

ATGGCGCTGAAGATTACTCAGATCAAAGGCACTGTGGGCACCAAGCCCAAGCATCGCGAA 
AATCTTCGTTCCCTCGGTCTGAAGCGAATCCGCCACACCGTGATCCGCCCCGATACCCCA 
GAGGTACGTGGCATGATCCTGGCAGTTCGCCACCTGATCGTCGTCGAAGAAGTGGCGGGG 



>RXA0 0 698 -downstream 
TAGGT AACAAT GAGCGAACC AAT 



>RXA00699-upstream 

CCACACCGTGATCCGCCCCGATACCCCAGAGGTACGTGGCAT GATCCTGGCAGTTCGCCA 
CCT GAT CGT CGTCGAAGAAGT GGCGGGGGAGTAGGTAACA 

>RXA00699 „ m ™„ 
ATGAGCGAACCAATTAAGCTCCACGATTTGCGCCCAGCAGCGGGCTCAAACAAAGCTAAG 

ACCCGCGTTGGTCGAGGCGAAGCATCCAAGGGTAAGACTGCAGGTCGCGGTACCAAGGGT 

ACCAAGGCACGCAAGCAGGTTTCTGCAGCATTCGAAGGTGGCCAGATGCCACTGCAGATG 

CGTCTTCCTAAGCTGAAGGGCTTCAAGAACCCTAACAAGGTTGACTACCAGGTAGTTAAC 

ATTGCAGATCTCGCAGAGAAGTTCCCACAGGGCGGCGACGTCAGCATTGCTGACATCGTT 

GCAGCAGGACTTGTCCGCAAGAACGAACTGGTTAAGGTTCTTGGCAACGGCGACATCAGC 

GTCAAGCTGAACGTCACCGCTAACAAGTTCTCCGGCTCTGCCAAGGAAAAGATCGAAGCC 

GCTGGCGGCTCCGCAACCGTGGCA 

>RXA0 0 6 9 9-downst r earn 

T AAG T T C AC C AG AAC T T T AAAAA 
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GAGTTCCTGGACCGTCTGCTGACCGTGGCACTGCCACGTATCCGCGACTTCCGTGGACTT 
TCCGACCAGCAGTTCGACGGCCACGGTAACTACACCTTCGGCCTCACCGAGCAGACCATG 
TTCTACGAAATCGACGTCGACAAGATCGACCGTCCTCGTGGTATGGACATCACCGTTGTT 
ACCACCGCTGTAACCGACGATGAAGGTCGCTCCCTGCTCCGCGAGCTCGGCTTCCCATTC 
AAGGGTGAAGACGGCAACCGCCAGCAG 

>RXA0 07 0 6-downstream 
TAAAC T GCAT AGT T AAAAGCACT 



>RXA0 070 9 

GTCGCCGACAACACTGGTGCACGTGAAATTCTGTGCATCCGCGTTCTCGGTGGATCCACC 
CGACGTTTTGCTGGCATTGGTGACGTCATCGTCGCCACTGTCAAGGAAGCAACCCCAGGC 
GGCAACGTAAAGTCTGGCGAAATCGTCAAGGCTGTTATCGTTCGCACCAAGAAGGAGACC 
CGTCGTGCAGACGGTTCTTACATCTCCTTCGATGAGAACGCTGCCGTCATCAT CAAGAAC 
GACAACGAGCCACGTGGCACCCGTATCTTCGGACCAGTTGCTCGTGAACTTCGTGAGAAG 
AAGTTCATGAAGATCGTTTCTCTCGCACCGGAGGTGATT 

>RXA007 09-downstream 
TAAGAATGAAGGTCCACAAGGGC 



>RXA0 0710-upstream 

ACGAGCCACGTGGCACCCGTATCTTCGGACCAGTTGCTCGTGAACTTCGTGAGAAGAAGT 
TCATGAAGATCGTTTCTCTCGCACCGGAGGTGATTTAAGA 

ATGAAGGTCCACAAGGGCGATATGGTTCTGGTCATCTCAGGTCCAGACAAGGGTGCTAAG 
GGACAGGTCATCGCGGCTTTCCCTAAGACCGAAAAGGTTCTCGTCGAAGGCGTTAACCGC 
ATCAAGAAGCACGTAGCTAACTCCGCACCAGAGCGTGGCGCAGAGTCCGGCGGAATCGTG 
ACCCAGGAAGCTCCGATCCATGTCTCTAACGTCATGGTCATCGACTCCGACGGAAACCCA 
ACTCGCGTTGGCTACCGTTTCGATGAAAACGGCAAGAAGGTCCGCGTTTCTCGTCGCAAT 

GGGAAGGATATC 

>RXA00710-downstream 
TAATGACTGAGAATTACATCCCT 



>RXA00711-upstream 

TGGTCATCGACTCCGACGGAAACCCAACTCGCGTTGGCTACCGTTTCGATGAAAACGGCA 
AGAAGGTCCGCGTTTCTCGTCGCAATGGGAAGGATATCTA 

>RXA0 0711 

ATGACTGAGAATTACATCCCTCGTCTGAAGACCCGTTACCAGGACGAAATCCGCACCAAG 
CTTCAGGGCGAGTTCGAGTTCGAAAACGTCATGCAGATCCCAGGCGTCACCAAGATTGTC 
GTCAACATGGGTGTCGGCGACGCAGCTCGTGACTCC 



>RXA00717-upstream ^„„ m 
AAGCATCAGTTAAAGCCCCGACTATTAAAATCTCCTAAAATAGGCTAGAATTCACGGGAT 

T CAAT TTCATACGTTTTC T CT C AAG AT T AAGGAC AC T T AC 
> RXAO 0 717 

GTGACCCCACCCGCTCGCCGAGATGGCACACCGGACAAGAAGCAGAGCAATCGCTCTGGC 
GGATACCGGTCTTCAGITCGTGGCTACAAGCCAGGAT CATCCCGCCCAAACACACGCCAG 
CAGCCTCAGAAGAAGGATGAGATTCTTCTCTCCAACGCTAAGCCTGCCAAGAAGCAAAAC 
GTAAAATCCGACGACGATTGGTCGATGGGTTTCTTAAACCGCAATGACTCTGACGGAGTT 
CGCCTGCAGAAGGTGCTTGCCCAAGCAGGTGTGGCATCACGTCGACACGCAGAAATCCTG 
ATTGATCAGGGCCGTGTGGAGGTCAACGATCGTATCGTGACCACCCAGGGCGTGCGCGTG 
GATCCAAACAACGATGTCATCCGTGTTGACGGCGTCCGCATCCACAT CAACGAGGACCTC 
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GAGTACTTCGTGCTCAACAAGCCTCGTGGCATGCACTCCACCATGAGCGATGAACTTGGT 
CGCCCATGCGTGGGTGATCTGGTCAGTGAGAAGACTGCATCTGGACAGCGTCTGTTCCAC 
GTCGGTCGCCTCGACGCGGACACCGAAGGTTTGCTGCTGCTCACCAACGATGGTGAGTTG 
GCTAACCGCCTCATGCACCCTAAGTACGAAGTGTCCAAGACTTACCTTGCTACCGTTCGC 
GGTGAAGCAACCAATAAGCTAGTCAGCGCTCTTCGTGATGGCGTGGAGTTGGAAGATGGC 
CCTGCCAAGGCTGACTTTGCGCAGATTATCGACGTATTCCAGGGCAAGTCCTTGTTGCGC 
ATCGAAATCCACGAAGGCCGCAAGCACATTGTGCGACGCCTCTTCGATGAGCTCGGTTTC 
CCAGTCGAGCGCCTCGTGCGCACCAAGCTGCACACCGTTCAGCTTGGTGATCAGAAGCCA 
GGTTCCCTTCGTGCACTGAACTCCTCTGAGCTGACCAGCTTATACAAGGTGGTCCAACTG 

>RXA0 07 17 -downstream 

T GAC GGAAATT T C CAACAT GCCT 



>RXA007 89-upstream 

CGCCCGGCAGCCAGCTGCGCATCCGCGTTGCCGACGGCTCCATCACTGCGGCATCCATGG 
GC ACC CAGC AAGC AAAC T AAAAAC T T AGGAG AAT GAAGAA 



AT GACCAATCCAGATATCGTCGGTTCCGGCCAAGGCAACGATTCCTTCGAGCCAGTCGCC 
CAATTATCCTACGAGCGTGCACGCGATGAACTCGTTGAAATTGTAAAAATTTTGGAGCTC 
GGCCAAATGGGCCTCGACGAATCCCTCAAATACTGGGAGCGCGGCGAAGCCCTAGCAAAG 
CGCTGCGAAGAGCACCTGGCCGGCGCCTCAGCGCGCGTCGAGCAAGCATTAAACCAGGCA 

GAA 

>RXAO0 7 8 9-downstream 
TAATGCTTTTCGACGCATCCCTC 



CGCAATCGCCCCACACCGCTCAAGGATGGCGACCGCGTGATTGTGTACGGCAAGCCCGCG 
TTTTATGCAGGCCGCGGCACTTTTTCGCTGTGGGTGACTGATATCCGTCCCGTGGGTATT 
GGTGAGTTGCTGGCGCGCATTGAGGAGCTGCGTAAAAGGCTTGCCGCGGAGGGTCTTTTT 
GATCCAGCTCGGAAGAAGCGACTGCCATTTCTGCCCAACCGCGTTGGTTTGATCACGGGA 
CGTGGTTCAGCGGCTGAGCGCGATGTGCTGAGCGTGGCTAAGGATCGCTGGCCGGAAGTG 
CAGTTTGAGGTGATCAACACGGCAGTTCAGGGCGCTTCAGCTGTTCCTGAAATCATCGAA 
GCGTTGCGGGTTTTAGATCAGGACCCTCGCGTGGATGTCATCATCATTGCCCGCGGCGGC 
GGTTCTGTGGAGGATCTGCTCCCCTTCTCTGAGGAGGCCTTGCAGCGCGCAGTCGCGGCA 
GCGCAGACGCCCGTGGTGTCCGCGATTGGCCACGAACCAGATACGCCGGTGTTGGACAAT 
GTCGCCGACCTTCGCGCGGCGACCCCGACCGATGCAGCAAAGCGCGTGGTGCCTGATGTG 
GCAGAAGAACGCATGTTGAT CAATCAGCTTCGCAGTCGTAGTGCCGCGGCGTTGCGCGGT 
TGGGTGCAGCGCGAGCAGCAGGCGTTGGCAGCGATTCGCACCAGGCCGGTGCTGGCTGAT 
CCGATGACCCCGATTAACCGCCGACGTGATGAGATTGCCCAGGCTGTGGGCTTGATTAGG 
CGCGATGTCACCCATCTCGTCCGCACCGAGCAAGCACTGGTGGCGTCGTTGCGCGCACAG 
GTTTCCGCGCTCGGCCCGTCCGCAACCTTGGCGCGCGGTTATTCCGTGGTGCAGGTTATT 
CCTCGCGACGGCAGCGCCCCGGAAGTGGTCACCACCATCGAGCAATCACCGCCCGGCAGC 
CAGCTGCGCATCCGCGTTGCCGACGGCTCCATCACTGCGGCATCCATGGGCACCCAGCAA 



>RXA007 90-downstream 
TAAAAACTTAGGAGAATGAAGAA 



>RXA00798 

GATTATTGGGATCTGTCGGCGGAGTTTAATGCGCGTGAAAACGGCAAGGCGGATTCGGAT 
AACCCGTCGTCGTTTACTGCGCGTTTGTCCACGATTGATGGAAACCGTGTTGCTCAAGGC 
CGTGATTTTAATGATCGGGGAGAGCTGACCTCGGAGGCTGTCGTCGTCGATAAGCAGCGT 
GCTGAGGCGTTAGCCGAGGCTTTGGAAGGCCAGGAAATGGCCGTCGTTGGGGTCGAGGAA 
AAGCCGTACACCCGTCGCCCTTATGCGCCGTTTATGACCTCTACGCTGCAGCAAGAGTCT 
GGCCGCAAGCTGCATTACACTTCTGAGCGCACGATGCGTATTGCGCAGCGCTTGTATGAA 
AACGGCCATATCACTTATATGCGTACTGACTCGACCTCGTTGTCGGAGCAGGGCATGAAG 
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GCTGCGCGCGATCAGGCGTTGGAGCTGTACGGTGCGGAATATGTTTCGCCGAGCCCACGT 

ACCTATGACCGCAAGGTGAAGAACTCCCAGGAGGCCCACGAGGCGATTCGCCCAGCTGGT 

GAAACTTTTGCGACCCCGGGCCAGCTGCATGGCCAGTTGGATGCGGAAGAATTTAAGCTC 

TATGAGCTGATTTGGCAGCGCACTGTGGCCTCCCAGATGGCCGATGCCAAGGGCACGTCC 

ATGAAGGTCACCATCGGTGGCACCGCGAAGACCGGCGAGAAGACTGAGTTCAACGCGACC 

GGCCGCACGCTGACTTTCCCTGGCTTCCTGCGCGCTTACGTGGAAACCACCCGCACCGCC 

GATGGCCGCGACGTAGCTGACAACGCCGAAAAGCGTCTGCCACTGCTGTCTGAGGGCGAT 

CTGCTCAAGGTTTTGAGCATCGAAGCCGATGGTCACAGCACCAATCCACCTGCGCGCTAC 

ACAGAGGCGTCGCTGGTGAAGAAGATGGAAGATCTGGGCATCGGCCGTCCTTCCACTTAT 

GCATCGATCATTAAGACGATTCAGGATCGAGGCTACGTTTATTCGCGTGGCAATGCGCTG 

GTGCCGTCCTGGGTCGCGTTCGCCGTGGTCGGATTGCTTGAAGCCAACTTCACCTCGCTG 

GTGGATTACGATTTCACCTCCTCCATGGAAGATGAGCTGGACAACATCGCCGCAGGTCGC 

GAGGGCCGCACGGAGTGGCTCAACGGTTTCTACTTCGGCGATGCCGAAGCGGATCAGTCC 

ATGGCTGAATCAGTTGCCCGCCAGGGCGGTTTGAAGGCGCTTGTCGACGCGAACCTGGAG 

CACATCGACGCGCGTTCAGTAAACTCACTCAAGCTTTTCGACGACGCCGAAGGCCGTGCC 

GTGAACGTTCGAGTCGGACGCTACGGTCCGTACATCGAGCGCATCGTGGGCACCACCGCG 

GAAGGCGAGCCAGAATTTCAGCGCGCCAACCTACCTGAGGAAACCACGCCTGATGAGCTG 

ACCCTCGAGGTCGCTGAGAAGCTTTTCGCTACCCCACAAGGTGGACGTGAACTGGGCATT 

AACCCAGCAAACGGTCGCATGGTGGTGGCTAAGGAAGGCCGCTTTGGTCCATACGTGATC 

GAGCAGGTCACGGACTCAGAGCGCGCTGGCGCCGAAGCCCAAGCAGAAGAAGTCGTTGCA 

GCGGAACGAAAAGCTGAAGACGAACAACGTGCCACCGATGGAATGCGACCCAAGAACTGG 

GAAACCAAGACTGCCGCAAACCAGAAGGAAAAGCGCAICAACCAGCTGGTTGAGGAAAAC 

CTCAAGCCAGCGACCGCATCCCTGTTCAGCGGCATGGAACCTGCAGCCGTGACCCTGGAA 

GAAGCCCTCAAGCTGCTGTCCCTGCCACGCGAAGTAGGTGTCGATCCTTCCGACAACGAA 

GTGAT CACCGCTCAAAACGGACGATACGGCCCTTATCTGAAGAAGGGTAGCGACTCCCGT 

TCCCTCAACAGCGAAGAGCAGATCTTCACCGTCACTTTGGATGAGGCTCGCCGCATCTAC 

GCCGAACCAAAGCGTCGTGGACGCGCCGCTGCTCAGCCACCACTGAAGCAACTTGGCGAC 

AATGACGTTTCCGGCAAACCAATGACCGTCAAGGACGGACGTTTCGGCCCATACGTCACC 

GACGGCACCACCAACGCGTCACTGCGCAAGGGCGATGTTCCAGAGTCCCTGACCGATGCG 

CGTGCCAACGAGTTACTTTCCGAGCGTCGTGCCAAGGAAGCAGCAGATGGCGGAGCTCCT 

GCGAAGAAGACGTCCACTAAAAAGACTGCAGCCAAGAAGACCACGGCTAAAAAGACAACA 

GCTAAGAAAACCGTGAGGAAGGCTCCGCCGAAAACCACCAAAAACGTGGTGAAGGCCGGC 

GCTAAGAAGAAGTCC 

>RXA007 98-downstream 
TAAAACATGCTGAACGGGTTCGT 



>RXA0 08 07-upstream 

TGCTCTAAGCAATCGACTCATGCTCAATACTCTAACGTGCCGGTGCGACATCGCGAGGAT 
GTAGTGAGGAAGTAGTGTAGAGATCGTGACTAATTCGAGT 

GTGTTTGACAGTCTCGCCGGCTCCAAAACAGTGTCCAAGACGCTTTTCGACGCGGCCTCC 
AGCGCGCGTGCCCTTGTCCGCGCCCGAACCACAGAACGTGCCCGCGCCCGGGCAGAACAC 
CAAAACCCTGCAATGATCCACGACTCCGGCTTTGCCCAGTCATGGCTGTTTACAGGCCCT 
CCCGGATCGGGACGTTCTGTGGCAGCCAAGGTTTTCGCCGCTACGCTCGTATGTTCGAAT 
CCGGATGTTGTGGGCTGTGGACAATGCGAGGATTGCCGCGCCGCCATGGGAGGCAGCCAC 
CCCGATATTGAACACATCGTCCCGCAGCAATTGTCTATCGGTGTTGATGCAGCTAGAGAG 
GTCATCAAAGCCGCAGCGGTCAGTCCTGTTGCAGGAAACTGGCGAGTCGTCATCTTCGAA 
AACGCCGACCGACTCACCATGCAAGCCGCCAACGCCTTGCTGAAAACCGTGGAGGAACCA 
ACCGAAAGCACCGTGATGATTCTGTGCGCACCCACCACAGACCCCCGCGACATTGCGATC 
ACCCTCCGCTCCCGCTGCAGGCACCTCTACATTCCCACCCCCTCCATCGCGGAAGTCGCA 
CGAATCCTCGTAGCTGAAGGCAACGTCAGCCAAGCGGATGCAGAATTAGCGGCGGCTGCC 
TCAGGCGCTCACATCGGCAGGGCTCGATACTTAGCGCACAACAACGCCGCCCAACGCAGA 
CGCGCCAGCATCCTCAACCTGGCCGAATTAATCTTCCACGGTGATGTCGCCTTCCGCTCC 
GTAAACACCTTGGTCAAAATGGTGGAAACCGAAGCCAAAGACAGCAACAAAGAAAAAGAA 
GAAGGCGATCTCGAAGCCGTAAGAATCTCACTCGGCATGGCGGCCAAAGGCAAAGGTGTC 
CACAAAGCAGTACGTGGAGGAGCGGGAGATTTCAAAGCACTCGAAGACCAACAAAAACTC 
CGACGCACCCGATTCCTCCGCGACAGCCTCGACCTCGCACTCGTCGACCTAGCCGGCATC 
TACCGCGATGCCATCATCATTTCCTCCCAAGCCCAAGTCGGACTCACACACCCCGATATG 
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GAAGGCCTCTCCCAAGAACTCGCAACAAAAGTAAGCCAA 

>RXA0 08 07-downstream 
TAAGCACTCCTGGCATGCCTCCA 



g™?cacg???SgSccaagcgatagtctattaggattagttttacgttttggcagg 

TCAGTCCCATTTATACAGCCCAGCGAAAGGGGGTAAATTC 

SSc?1?ccccgattttgagagtgaaaagactcaagctatgaggcccagctttggtgaa 

GAGCTGGCCGCAATCGTTTCCAAACGTTACTCCGAATCGACGCTCACTCATATGGTGACG 

ttgcccgcatcgaaagctaaatacgtcgattggccgagttgggtacctgctagcctgcgc 

GATGCGTTGGTGAATCGTGGTATCAATAAGCTCTTTTCCCACCAGGAGCAGACCGCACAT 

SggcgtggLtggccagcatgtggtggttgccaccggtacatcttcgggaaaatctttg 

GGTTATCAGCTGCCCATTTTGTCAGCGCTCGGCACGGATCCTACCGCCTGTGCGTTGTAT 

ctIIctScaccaaggctttgggatctgatcagctaacctccacgtccacgttgctgcgc 

GACATTCCGGATTTCCACCCGATTAATCCGGCGCCCTACGATGGCGATACCCCCTCCGAG 
GCGCGGTCCGGCATCCGCGATTTGAGTCGT 



>RXA008 17 

TTTTATGGATCCCACCCGACGGTCATTTTGGCGTCCGCGACCAGCTCCGATCCGGAAATT 
CATGCTTCCAGATTGTTGGGCGCGCCGGTTAAAGCAGTGACGGAAGATGGCGCCCCGACG 
GGTGAACGCACCGTTTTGCTGTGGGAGCCCGGTTTCATCGAAGGCGCCGAGGGCGAGAAC 
GGCGCGCCGGTGCGTCGCGCAGCCAGCACCGAAGCAGCAAACATTATGGCCACGCTCATT 
TCCGAGGGTGCACGCACGTTGACGTTCGTCCGTTCACGTCGACAAGCAGAAATCGTTGCC 
CTGCGCGCGCAGGAAGAGCTCAGCACGCTGGGCCGCCCCGATTTCGCCCGGCGCGTCGCG 
TCCTACCGGGCGGGGTACTTGGCGGAGGACCGCCGTAGGTTGGAGAGATTGCTTGACGAC 
GGCACCCTCCTCGGTGTTGCTTCCACCAATGCGCTTGAACTGGGCATTGATGTCGGTGGA 
CTGGATGCTGTGGTCACGGCTGGTTTTCCAGGAACTGTGGCGTCGTTTTGGCAGCAGGCG 

gLcgagctggtcggcgtgggcagggttcgttggtggtgcttgttgctcgtgatgagccg 

ATGGATACGTATTTGGTGCATCATCCGGCAGCCCTGTTGGAGAAGCCGGTTGAGGCTGCG 
GTGTTTGATCCGACGAATCCGCATGTTATTCGGGGTCATGTTTATTGCGCTGCGGTGGAA 
AAGCCTCTGACAGAGGCGGAGGTCGCGGCGTTTGGTGCCCAAAAGGTGGTGGAGAAGCTC 
GAGATTGAAGGGCTGTTGCGCAAGCGTCCGCGTGGCTGGTTTGCGGTGGAAAAGCCCATG 

^agLgatccggatgagctgagtcctgattcggcacaccagcaggtgagtttgcgtggt 

GGGTCTGGTTCGGAGTTCATGATTGTTGATATCACTGACGGCCGGTTGTTAGGCACCATC 
GATTCCGCGAAGGCGATGTCGCAGACTCATCCCGGCGCGGTGTATCTCCACCAGGGTGAA 
TCCTTTGTCATTGATGAGTTGGATTTGGAGGAGAATCTGGCACTGGCCAGGCCTGAGCTG 
CCTGATTACACCACCTATGCCAGAAGTGACACGGACATCAGGATTACCTCTGCCCCGTTG 
GAGGACGAGGTTTTTGATGCTGGTGGTGGTTTGTGGGTCGCCAACGTAGAGGTGCAGGTC 
ACCGACCGTGTGACTGGCTATGTCACCCGCCTTAGTGATGGCACCACGTTGGATGCGACT 
CCGTTGTATCTTCCTCCTCAAATTCTTCAGACTCGTGCGGTGGCGTACACGATTGATCCG 
TTGGCGTTGGAAGCGATGGGCATTCCCGCCGCTGATATTCCCGGTGCTCTTCACGCAGCG 
GAGCATGCGGCGATTGGTATGTTGCCGCTGCTTGCGACGTGTGATCGTTGGGATATCGGC 
GGCGTATCCACGGCACTTCATGCGGATACGGGCTACCCCACTGTGTTTGTCTATGACGGT 
ATGGACGGCGGAGCTGGTTTTGCGGATACTGGTTTTCGACGTTTCGCCCAGTGGATTGAG 
GCCACATTTGAGGTCGTCCGCAGCTGTAGCTGTGAATCTGGGTGCCCGAGCTGTGTGCAG 
TCCCCGAAATGCGGCAATGGAAACAATCCGTTGGATAAGGCAGGTGCCATCAAGTTACTG 
GGTGCGATGGTGACCTTGTTGGGAACCTCA 

>RXA00817-downstream 
TAAAGGTCCTGCTTTTGCGTGGG 



C™GCA^AAtGCA?CAGCAAGAGCGGGATGATCACCACAAGCAAACCTGTCATGGGAG 
TCATTCTAATGATGAATCAAATCCGCGCTAACTTAAGGGT 
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a?Sg??ccattactccgcagaagcggcctcgcgtggggtctcacatcgcgaacaagggt 
cISgagaSS 

GCATATCCGGATGCGCACTGCGAATTAGATTTCACCAATCCGCTAGAACTCACGGTCGCC 

ac™Sgtccgcccagtgcacggacgttcgcgtgaaccaggtgacgcccgcgttgttc 

^gcgc^tccgacggccacagattacgccaacgccgatcgcacggaattggaggagttc 

mccgSSLcaggcttttaccgcaacaaggccacttctttaatcggcctgggtgagg^ 

ctaatttcgcttcacgacggccaggtccccggtacccttgagcagctagttgagctgccg 

gg^cgggcggaaaaccgccaacgtggtgctgggaaatgctttcggtg^ 

acggtggatacaSactttggcaggttggtgcgtcgcctgaagctcactgatgaagaagat 

cccg^cSggSga^gtgatgaacgaactcatcgaaaagcct 

tcacma^gctgatcttccacggacgtaggatatgtcatagtcgacgcgccgcctgtgga 

gcctgca?gS 

gaggcgca^aaactcattaaaagtgatgatagggagcacctgctgaaaatggcaggaatg 

>RXA0 0 8 23-downstream 

T AGAAAAC AAAT GACAAGCAGTG 



cScaccgctgSgaSStctggaattggacgaaaagatggaagcggatga 
tggaggcgttgagtcctaggtggaatcctcagttatatgg 

Sgagcmcgccacagtcgttgcgttgctcttctccggtttattaggtgcggttgaatct 

GC^SCTTC^TCCCGCGCCCGCGTT^CftAATGCTC^GATGAAGCCTCCGGG 

tccgcgtccttgctgcgagtcatcgacgaacgcgcactccacatcaacatgctcatcatg 
SgcgcIccttgctggatgcctccgcagcagtcttcgccggggcaatcgcagtcaatgtg 
Itggacagctgggcgtggggcatcgtcctggccatcgtggtggtttccctcctgacct 
gcagtagtgggcgtgtttggccgcaccgttggccgcaaaaacccatattcagtgatgctt 

cgctccgcagtcgtgctgagcggtttagcta^^ 
mSggatcggcScatcatcgcgcccggcc 

SaIgtgSSctgcgtgagatggtcgatatcgcccaagaacacggcatcgtggaaattgaa 

ga^cgccSatgatccagtcggtgttcgacctggcatccacgacggttcgccaggtgatg 

otgccacgtcctgaaatgatctggattgaatctggaaaaacagccgggcaagcaacc 

Sgtgcgtgcgc?™gtcattcgcgcatcccagtcatcggtgaaaacgtcgacgacat 

ScggcmcSctacctcaaagacttggtccaaaaaacctactacgccactgatggcgg^ 

^g?SSgcttgtagacgaggtcatgcgcgaagctaccttcgtgccagactccaagtcc 

cttgatgcgctgctgcaggaaatgcaggaagaccacaaacacatcgcaatcctggtt^ 

GAATACGGCGGCGTGGCAGGTCTTATTTCCATTGAGGATATTTTGGAAGAAATCGTCGGT 

ga^?cgSgatgaatatgacgcccgcgaagtagcccccatcgagaaaatcggcgaccgc 
a™ccgcg?ggtctcccgactctcgctggaagatctcaaagaccacatcgaagaagaa 
ctcgacctagaaatcgaattcggtgatgaaattgaagatcaggtcgacactgtcggtggc 
cSa?Sc?™aacttggccgagtgcctctgccgggtgccactgtggaaacctgcgga 
ctaaagctcaccgccgagggagccaagaaccgccggggtcgtttgcgcatgcattcagca 

gtcgtagaagttggc 
>RXA008 90-downstream 

tagcccagcgaggacaacgaagg 
Jaggtatcggcctgtatcaaaagctcgggttcagtgaacacca 

AACG G AAAT T C T AAAAT C C AAAAC AG CT AGG G T AT AAG T C 

a?g?gS?cgttaattggaacgtcaactctgctcgcactcgtgtggaccggatggtcgat 

TTTTTGCTTCGCCATGATGTTGATGTATTAGCGGTGCAGGAAACCAAGTGTAAAGATGAG 

caatttcccaccgagcgtttcaccgaaatcggctatgaggtagcccatttcggccttaac 
c^Laatggtgtcgccattatttcccgcgttggcattgaaaatgtggaaac^ 
cctgcccaaccgggattcaacaaagacatcaccaaggaacaatccatcgaagccc^ 
atcggcgcccgctgcggtggtgtccaggtgtggagcctctatgttcccaacggccgcgaa 
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ATCGCAGATCCTCACTACGACTACAAACTGCGCTGGCTATTCTCCCTGCGCAACTACGTG 
ATCGACACCTTGGAATACCGCCCCGAGGAAAAACTGGTGTTGCTCGGCGACTTCAACATC 
GCGCCCACAGACATCGACGTCTGGGACATCGCAGCCTTCGAAGGAAAAACCCACGTCACC 
GAACCAGAACGTGCAGCTTTCGACGGCCTCATCGAAGCCGGACTCAAAGAAACCACCCCC 
GGACCTGGTACCTACACCTACTGGGAT TACAAAGGCGCACGCTTCCTCAAAGGCGAAGGC 
ATGCGCATCGATTTCCAGCTCGCATCCCCGGCCCTTGCTGCAACCGCGGGTGAAACCTTT 
GTGGACGTTGAAGAACGCAGCGGAACCGGCGCCTCTGACCACGCACCAGTCATCGTTGAT 
TACAAGGTG 

>RXA008 98-downstream 
TAACTGCGTATGATCTTTCAGAT 



>RXA0 0967-upstream 
CAACTAGAAAATGACTGGGGGCGAT 

>RXA00967 

ATGCCGGT G C AG G AC G C AG G C G AAC G C AAC AAC AAT G AC CGGCCAGT GAT GC C G G GAG AG 
ATCCTCCGTGAGGAATTCATGGAGCCTTTGGGGCTGTCCCAAAACGGCTTGGCGCGGGCA 
ATAGGAGTGCCACCACGCAGGATTAATGAGATCGTGCACGGCAAACGCGCAATCACGGCA 
GACACTGCGCTGCGTTTAGCTGCTTATTTAGGTCCCGATCCACAGTTTTGGCTCAACTTG 
CAGACCCACTACGACCTGTCGGTGACGTATTTAGATGCGCGCACACTGTTGGAAGCGATC 
AAGCCTTATGATCGTCAGCAAAATGTGGCTCGGACCCTGAATCCGCTTCAGGAGAGCTCG 
CAG 

>RXA0 0 967 -downstream 
TAGGAGTCGCCTCTGGTCGGGGC 

>RXA00990 

GTGGCCACCGATATCGCCGCCCGTGGCATTGACGTGGATGACGTCTCGCTTGTTGTGCAC 
GTTGATCCCCCAGCAGAACACAAAGCGTATTTGCACCGCGCTGGTCGTACTGCACGAGCC 
GGAACTTCCGGTACAGTTGTGACTCTAGTAATGGACGAACA7AATCAAGGAAGTCCGTG7AA 
CTTTTCCAAAAAGCAGGCGTGACAGCCGCTGAGGTAAAAGTCAACGAAAACTCACCTGAA 
TTGGCTAAAATTACTGGTGCACGACGCCCGTCAGGCGTTGCTCTTCCAGCACCTGGACAG 
CAGCAGCCAAAGCGGGAACAAAAAAATACCCATAATCGTTCTGATTCCAGAGGTTCCAGC 
CGGAATCCACGCAGGCGCGGACAAAGCGGATCCAGATCAACGGGCCGCTCCAACCCGAGG 
CGTCAGACTTCAAGGAAAGACGGTCCCAAGAGC 

>RXA00 990-downstream 
TAAAACTCCCCCACGGCACGCGA 



>RXA009 94 -upstream 

TAAT CAACATTCGCAAGAGGTGTGTCGCAAAAGCACTAGCTCAGCGATTAAAAGTTCCCA 
TGAT CACTTTTCAACCAGCACCGACTAGAGTTAGTGGGCA 

>RXA00994 

ATGACTACCTTTCTAGAACTCAAGCTTCCCGACGAGATTGTGCGCGAACTTCGCAGTCAG 
GGAAT CACCGAGGCATTCCCCATCCAAGAAGCAGCCATCCCCGATGCGCTCGCTGGCAAA 
GATGTCCTCGGCCGTGGACCCACCGGCTCTGGTAAAACCTTCACCTTTGGGCTTCCCATG 
ATCACCCGACTCGCGCGCTCGGGCGCCTCCAAACCAGGTCGCCCCCGCGGGCTTGTCCTG 
GTTCCCACCCGTGAACTAGCAGCTCAGGTGCGTGAACGCCTCGACGATCCCGCCCGCGTT 
ATGGGTCTGCGCGTCCTCGAGGTGGTCGGTGGCGTCAACATC 

>RXA0103 0-upstream 

CCTCCCCGGCCACACGCCCCAGAGGGGTTCTTTTTCATCCTTTTTAAAATATACTTATAT 
GTATTAATCCCCTCTTTGTGCAGCATAGGAGACTACTGCT 

>RXA010 30 

ATGACCTCAACAACCCAACCTGGCACAACACCTGAGCTCAGCGCAGACACTCATTCTGAG 
CCCTGGGATGTCGTCATCGAAAACACCCTTGAACCTTTTCAAAAAGTCGTTCGTCAATTT 
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ATTATTGACCGCCCCTATTCCGGCATTTTCCTCACCATGGGTGGCGGCAAAACACTCACT 
ACCCTCTCCGCATTGACCTATATCCAGCCACCTGGACACATTCTGGTTGTCGCGCCTCTA 
AATATCTCTCGACTCACCTGGCCCGAAGAGGTTCGCAAGTGGAATATCCCTGTTAACGCA 
ATCTCGCTGATCACCAATGAGCGCGGCACCAAACTCACCCGCGCCAAACGCCTCAAACTC 
TATGAGGAAACAGCGACCACACCACCAACGCTGTATTACAT CACCATTAATCTGCTCGAA 
GATATTGTCAATTACTTTGGTGATAGGTGGCCGTTTTGGACAGTCATTATTGATGAGTCA 
CAGACAATCTCTGATATATCCTCCAAGCGCACTAGAGCGCTCTTTTCTGTGCGACCCTAT 
ATCGGCAGACTAATTCTGCTCACCGGAACCCCCAGCGCCAACAAGTTCGACTCCATTTAC 
GCCCAAGTCGCAGTGCTAGATTATGGTGCCAGCCTGGGTGACAACATCGACGTATTCCGA 
GCCAGATGGTGTGCGCCCGACATTATTACCGATAAACAAGTGCGTCGCTGGAAGCCGGCT 
AACAAGCAGGCTGAAGCAGAGGTGTACCGCACTATTAGCCACCTGGTCATGTCTGCCGTC 
AACACGGATATTAAGCTGCCACCGCTGCATTTTGTTGATCACGAGGTACACATGAGCGAC 
GATGAGCACCGCGACTACGAGCTCTTCAAAAAGGACGCGGTGCTTGCTGCATTGCTCGAT 
ATGGCTGAAGAGAATGAGGGTGGCGAAGGCGCTGATGACACTGACGCTGCTGATTCAGCG 
ACAACGACCCCACCTGCGTCATCACAGCCAACAAACCCTGCCATCCCCGCTGGACTGCTT 
CAGGCAATACAACAAACCCAGGACACCAATGGTCGCGCCATCGCGCCTGTGACCACAGCT 
GAACTTGATCATTTTGATGATCTGCCAGTACAGCGCCAAGAAGATCTTGGCACCTTAGTT 
GTTATCTCTGCTGTTCACGCAAGCGACTCTGCGGCA 

>RXA01030-downstream 
TGAAACTGCTGCAATACGCAGGT 



>RXA010 64-upstream 

CTATTCTCCGAAAATCCATTAATGTTAATGATTAAGTTAGTCTATTTCATAGTTGATTAA 
CTTATCCACTACCC AG AC C T C T AC AAG AAAG TTCCCCAGA 

>RXA01064 

ATGTCACTATCTATTAGTTTTCATAAAATTGCACTCTCTGCCACCACCTTGCTTGGCGCT 
GTCGCAATCTCTGCCTGTGCGCTAGTAACTCAAGCACCTCCTATTAACGCAGCCCCGGTT 
ACTGGCAGCAGCTCATTAAGCTTCACCCTCGACCTGGGCACCACCACCCCTACCAGCATC 
GACACAGTAAAACTCACTCAGCAAGCACAAAATCAAGCGGCACCACGCGTTGCAGCGAGC 
CTGGTGCGCGTGGTTGACGGCGACACCATTGTCGTGAACTATCAGGGTGCTCAGAAAACT 
GTTCGTATGATCGGTATTGATTCCCCCGAAACCAAACACCCCACCAAGCCTGTGGGCTTC 
TACGGACCAGAATCTTCACAGAATCTCACCACCATGCTGCGCGGTGCCACCATCACACTA 
GAATTTGATTCCACCCAAGCCCGCGAAGATCAATACGGACGCCTGCTTGCTTATGTCTGG 
TACACCAAGGGCGATAGCGGTCTTAAGCTTGCCAATTTGGAACAAATTGCCTCAGGCTCT 
GCTGCTGAATACAGCTTCGACACCCGCTACAACCACCGCAATATTTTCCTACGTGCACAA 
ACCCTTGCCAAGGCAAGCAGTCTAGGTATGTGGGGT 

>RXA0 10 64 -downstream 
TAAAAGAAACCCACCTATACCAA 



>RXA0114 9-upstream 

ATTTTTAACAAGAACCTTTTTCAAACATTCTTTTTATAAGTTTTTTCCATATTGGTTGAT 
CCCCCACCATCGGGATCCCTGATCCACGAAAGGAGTGTTC 

>RXA0114 9 

GTGGTAGCTCCGCAGTCCCGGAAACCGCAGCACCCTGGTGAGATTTTGAGTGAACGTTTC 
CTCGAACCCCGAGGAATCAGCCACTACGATCTCGCCAAAACCCTCCACATCACCGAAGCA 
ACCATCGCCAATTTCGTTGAAGGTCGCACCGACCTCACCATCGGACTTGCAGTACGCCTC 
TCCCGCTCATTCGATTTGAGCACACAGGAATGGATCGCACTGCAGCGCACCTTTGATCAG 
GCTCATCGTCGATCTGCT 

>RXA0 1 1 4 9 - do wn s t r e am 
TAAAAGTTTTTAGCTTCATCGAA 

>RXA0115 7-upstream 

CGGATGCTGAACCCAAGTGGGGAGGCGTCGATAAGCTATAAACCCGGGCGCGCCGACTTC 
GGTGACGTGCTCTAGGGCCTAGCCAGGTACCCTTAGAGGC 
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ATGAGTTTTTCIGCCGAAAAGGGCACCCACCTTTCAGAGTTCATAGCAGACCTGGGCTTT 
GATCTGGACGAGTTCCAAATCAAAGGCTGCCACGCTGTGGAAGAAGACCACGGTGTTTTA 
GTATGTGCGCCCACCGGCGCGGGCAAAACAATTGTTGGTGAATTCGCAGTGTCCCTCGCA 
TTATCGCGGGGGACAAAGTGTTTCTACACCACCCCCATCAAAGCGCTGAGCAACCAGAAG 
TACCACGATTTGGTGGCTAAACACGGCTCCGATGCCGTTGGTCTGCTCACCGGTGATGTT 
TCCATTAACCATGATGCTGACATCGTGGTCATGACCACCGAAGTGCTGCGCAACATGATT 
TACGCGGGCTCTTTTGCGCTTGAGCGCTTAAGCCACGTGGTCATGGATGAGATCCACTTC 
CTTGCTGATGCCTCCCGTGGCGCGGTGTGGGAAGAAGTGATCCTCAACTTGGATGATTCC 
GTCAACATCATCGGTCTATCTGCCACGGTGTCCAACTCAGAGGAGTTTGGTGAGTGGCTG 
ACCACTGTTCGCGGCGATACCCGTGTGATTGTTACTGAT CACCGCCCCGTTCCGCTTGAT 
CAGTACATGATGGTGCAGCGCAAAGTGATGCCACTGTTTGAGCCTGGCACCGATGGACGC 
GTGAACAAGGAGTTAGAGGCAACGATTGATCGCCTCAACAGCAAGCAAAGCGAACAAGGC 
CGTGCGGCATACCGCTCTGGTGAAGGCTTCCGTGCACGCAGCAAAGGCGATAAGCAGGAT 
TCTCGCACTGGTAAGCCACGGGAACAAGACCGCCACAGGCCACTGGGTCGGCCTGAAGTG 
CTCAGCATCCTCAAGGGCATCAACATGCTGCCAGCGATTACGTTTATCTTCTCCCGCGCG 
GGCTGTGATGGTGCGCTGTACCAATGCTTGCGTTCTAAGTTGGTCTTGACGGATCAAGCA 
GAATCAGAAGAGATTGCACGCATTGTCGACGCCGGCGTGGTGGGGATCCCCGAGGAAGAC 
CTTCAAGTACTGAACTTTAAGCAGTGGCGTGCTGCACTGATGCGCGGTTTCGCAGCCCAC 
CACGCGGGTATGCTTCCAGCGTTTAGGCACATCGTGGAAGAGCTCTTTGTTAAAGGTCTT 
GTCCGCGCGGTGTTTGCCACGGAAACCCTGGCATTGGGAATCAACATGCCAGCGCGCACC 
GTGGTGTTGGAAAAGATGGTCAAATTTGACGGCGAAGGCCACGTTGATCTCACCCCTGGC 
CAATACACGCAGCTGACCGGTCGTGCTGGTCGACGTGGCATCGATGTGTTGGGTAATGCT 
GTGGTGCAGTGGTCACCAGCACTTGATCCACGATGGGTGGCAGGTCTTGCCTCTACGCGT 
ACCTACCCGCTGATCTCTACGTTCCAGCCGGGCTACAACATGTCGGTTAACCTGCTGAAA 
ACCATTGGTTATGAGCCTTCGCTGCGCCTTTTGGAAAAATCTTTTGCACAGTTCCAAGCC 
GATGGTTCCGTCGTGGGCGATGTGCGTGAAATTGAACGTGCAGAAGCCAAGGTGGCAGAA 
TTGCGTGCCCAGCTGAACAAAGAGATTGCTGCCACCAACCCTGCG 



>RXA012 38 -upstream 

CCACGTCCAGAATCTTCTTGAATTCCCCGGCGCGCTTAAATGATGTCCACCCCACCTAGT 
AGGGTGGTGTCCATTGATTCAGATCGAAAGGACCACACCT 



GTGATCGCGGCTTACGGCGCATCCATCTCTTTGGAT GATTCCACCCTCACCATCTCTTAT 
TCCCCTCTTCTTGCTGCTCTTTCTAAGTCCAGCGCACAATCGGAATCGGTTGATCTGACA 
CAGGTCTCTGGAGTATCTGTGCAGGATCCCACTGCTTTTACTCACGGCTTTTTAAACCTG 
GAGGGCGTGGATAAATCCATCGCCTTTGCCCCAAATAGTTCGGCAGATTTAGCTGCGCTG 
GCAGCTGATATTGATGCTGTGTTGAAGGGTGAAAAGCCACAGCACCTGGGTGGCGGAGCC 
CCAGTAGTGCCTTCAGCTCCATCTACTGTTGCTGGTCTGAATTTCGTGGGCTTTGACGTA 
GAGACGGCCAATGATGATTGGGGTTCCATCTGCCAGATTGGTTTGGTCAAGTACGTCGAT 
GGTGTGGAGGAATCTTCGGAGTCATGGTTGTGTACTCCTCCTGAGAGCCTGAATTTCTTC 
AATGAGATCAACATTGGTATTCACGGCATCACCCCAGAGATGGTTGCTGATCAGCCTCGT 
TTTGCAGACCTTGTGCCCAAGATGGTGGAGTTCGTTGGGGATTTGCCGTTGGTTGCTCAC 
AATGCGCAGTTTGATTTCACCGCATTGTCGCGCGCGTGTGCTGCCTCAGGGATCGATGTC 
CCAGAGATGATTTATGGCTGCTCGTTGACGTTGGCACGCAATGAGAAGCTGCAGGTGGAA 
AACCATAAGCTTCCAACGGTGGCTAGTCATTTAGGGTTTGAGCTGAAAAACCACCACGAT 
GCTGCTGAAGATGCTCGCGCGTGTGCTGCGATTACCATTGCGTTGGCAAAGCGCCACAGC 
TTTGAGGGCAGCTTTGTGGATTTCGTTCACAGCCGTGGTTTCACCATGGGAACCGTGGAT 
AACGCCCGGGTGTATCCGGTGCTGAAGGATCGTTCTGGAGCTAACGTTGCGTTGCAGCGT 
CGAAACTTTGGTTTGGATGCAGGCAAGACCGAAGTCCCCGTGCAGCCAGCTGTTGATCCA 
GCGTGGGAAACCCCGAAGGCGGAGCCAAAAAAGCAATCTGGCCGCCGTGCACCGTGGGAC 
AAGGTGGCTACCCCTGAGGTCATTCCAGATCCCAATCCCGATGCTGATCCGTCGAGCATT 
CTCTATGGCCAGAATGTGACCTTGACTGGTGATTTCGAGCCATATGAAAAGGGTGCGCTG 
TGGCAGCGGATCGCTGATCAAGGTGCGCTGATCGGTAAGAACGTGACTAAGAAGACCACC 
ATTTTGGTTGCTGGCCCGTGGGCAACGATTACCAGTAAGCAAAAACGTGCTGAGGAGTTG 
AAAG AAAAAG G AC AG G AC AT CCAGATCT GG G AT G AAAAG C AG C T G T T T AC GGCTCTGGGG 
TTAGATGAACAGCCCCCGTTT 
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>RXA01238-downstream 
TAAAAGAATTTTCTAAAACTCGG 



>RXA0 125 5-upst ream 

TGCCCGGGTATCCTATGGATTTGGTCATCTACAACCATCAACGACCATTTGCATGCCTTG 
AAATGCTGTGAAACCTCTCTAAGCAACTAGAGTTGTAAAA 

>RXA01255 

ATGAGCACCACTTCGGAATCACAAGATCACGCCGCAAGAATCGAAGCTGAGCGCCAAGAA 
GCTATTGAGGCGGCTCCTTTTGTTTCCGTCAGCATTCAATCAAGTGGAATCCACCCATCG 
ACTTCACGCATGGTCACCATTGATTTGGTAACGCTGTCCCCTAATTTGGAGCCGGTGGAA 
ACTTTTCATGCCGTGTTGGATTCCAAAACTGATCCTGGCCCCTTCCACCTTCATGGCGTG 
ACAGAGGAAGAATTTGCCAGCGCTAAGCGTTTCGGCCAGATTTTGAAAAGCTTGGACCGC 
CTCATCGATGGTCGTACCCTGTTGATCCACAATGCTGCGCGAAGTTGGGGCTTTATTGTT 
TCCGAAGCCAAGCGCGCTATGAATGATGCTGCGCGCGCCAATCGCAACAGCAATCGTGGA 
AATCGCCGTGGTGGTCGCGGACGCCGCAGGCAGCGCGTGGGGCACATCCCAAAGCCGCTG 
GTGATCGTCGATACGCTTGCATCGGCGCGTCGACAAGCAATCGCTTTAGACGACGTGCGC 
ATCCGGGGTGTCGCACACACCCTCGGCCTTGACGCGCCTGCAGCGGAGGCGTCGGTGGAA 
CGCGCGCAGGTGTCGCACCGCCAGTTGTGCCGCGAAGAAACTTTGCTTGTGGCACGGCTT 
TATGGTGCGTTGAAGCAGTCAGGACCGCTGGCGGAAATCGATCCCCAGTCCTTGCGCGCC 
GATAAGTTTGGTTTGCAACGCTCGATCATCCGGGTGCAGGCGCAGGAAGCTTCGCCAACG 
CTGGTCAACCCTGGTACGTATGAGCCGGGAAAGACGCTGATCGCTGGGATGGAAGTTGTG 
GTCGCGCCGGAAATTGAGATGGATCCGGACATCATTATCCAAGCGTGCGTCGATGCAGAT 
TTGTCCTATTCTGAGAAGCTCACCCGGCAAACCTCAGTGGTGGTGTGCAATCAAACCCGC 
GACATTGACGGCAAAGCGATGCATGCCCAGCGTAAAGGAATTCCGCTGCTGTCCGATGTT 
GCCTTCTTAGCAGCTGTTAAAAGGGTAAAAGAAGGGAAGAAAGTGGACGTCGAAAAGCGC 

>RXA0125 5-downstream 
TAG T GC CAC TTGCT TAACTAGAC 



>RXA0127 9-upstream 

TGTCCGTTACAAGATCGTCCGTGGCGCACTGGATACCCAGGGTGTTAAGGACCGCAAGCA 
GGCTCGTTCCCGCTACGGCGCGAAGAGGGGATAATTAAAA 



ATGCGTAAATCAGCAGCTCCTAAGCGTCCAGTAGTTCAGGACCCTGTATACAAGTCCGAG 
CTCGTTACCCAGCTCGTAAACAAGATCCTCATCGGTGGCAAGAAGTCCACCGCAGAGCGC 
ATCGTCTACGGTGCACTCGAGATCTGCCGTGAGAAGACCGGCACCGATCCAGTAGGAACC 
CTCGAGAAGGCTCTCGGCAACGTGCGTCCAGACCTCGAAGTTCGTTCCCGCCGTGTTGGT 
GGCGCTACCTACCAGGTGCCAGTGGATGTTCGCCCAGAGCGCGCAAACACCCTCGCACTG 
CGTTGGTTGGTAACCTTCACCCGTCAGCGTCGTGAGAACACCATGATCGAGCGTCTTGCA 
AACGAACTTCTGGATGCAGCCAACGGCCTTGGCGCTTCCGTGAAGCGTCGCGAAGACACC 
CACAAGATGGCAGAGGCCAACCGCGCCTTCGCTCACTACCGCTGG 

>RXA0127 9-downstream 

T AGT AC T GCCAAGACAT GAAAGC 



>RXA012 8 0-upstream 

ACTTTTTCAAATCCTTCGCCATCGACAAGCTCAGCCTTCGTGTTCGTCCCCCGGGCGTCA 
C GT C AG C AG T T AAAGAAC AAC T CC G AAAT AAGG AT GGT T C 



ATGCCAACTATTCAGCAGCTGGTCCGTAAGGCCCGCCACGATAAGTCCGACAAGGTGGCT 
ACCGCGGCACTGAAGGGTTCCCCTCAGCGTCGTGGCGTATGCACCCGTGTGTACACCACC 
ACCCCTAAGAAGCCTAACTCTGCTCTTCGTAAGGTCGCTCGTGTGCGCCTTACCTCCGGC 
ATCGAGGTTTCCGCTTACATCCCTGGTGAGGGCCACAACCTGCAGGAGCACTCCATGGTG 
CTCGTTCGCGGTGGTCGTGTTAAGGACCTCCCAGGTGTCCGTTACAAGATCGTCCGTGGC 
GCACTGGATACCCAGGGTGTTAAGGACCGCAAGCAGGCTCGTTCCCGCTACGGCGCGAAG 
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AGGGGA 

>RXA0128 0-downstream 
TAATTAAAAATGCGTAAATCAGC 



>RXA0 1 2 8 6 -up s t r e am 

CGCCGAAGACTGTTGATGCCCTTATGCGCATCGACCTTCCGGCCAGCGTCGACGTGAACA 
T TC AG T GAT C G ACGGAAT T T T T GG C AG CGGAGAAT AAAT A 

>RXA0128 6 

ATGAGTGAAAACGAGATCAAGGGCATTCTGGGCACCAAGCTCGGCATGACTCAGATCTTC 
GACGAGGAGAACCGCGTTATTCCGGTTACCGTCGTTGAAGCGGGTCCATGCGTAGTTTCC 
CAGATTCGCACCGTTGAGACCGATGGCTACAACGCCATCCAGATCGCCTACGGCGAAATC 
GACCCACGCAAGGTGAACCAGCCATTGACTGGTCACTTCAAGAAAGCAGGCGTTACCCCC 
CGCCGCCACGTCACCGAGATTCGTATGGACGATGTCTCCGGTTACGAGGTTGGACAGGAC 
GTTACCGTTGAAATCTTCAACGACATCAAGTTCGTTGACGTCACCGGTACCACCAAGGGT 
AAGGGCTACGCCGGCGCTATGAAGCGCCATGGCTTCGCTGGCCAGGGTGCCGGCCACGGT 
AACCAGGCTGCACACCGCCGCGTAGGTGGCATTGGTGCAGCTGCTACCCCAGGTCGCATC 
TTCAAGGGCAAGCGTATGGCTGGCCGCATGGGTAATGACCGCGTCACCACCCAGAACCTC 
AAGGTTCAGAAGATTGACGCCGATGCCAACATCATCCTTATCAAGGGCGCAATCCCTGGT 
AACCGTGGTGGCATCGTTACCGTTAAGACCGCAGTGAAGGGCGGTGCACACGCA 

>RXA012 8 6-downstream 
TGACGAATCTGAAGCTGTATGTT 



>RXAO 128 7 -upstream 

CGAGCCCCAAGCCCGGACAACGTTATAGAGAAAGAATGAAGCGAATTCCCACCGCTTTTC 
C AAAAT GG AAGAT G T GGG AC G AGCG AG GAAGAG G AT AAG C 

>RXA01287 

GTGGCGGGACAAAAGATCCGCATTAGGCTCAAGGCCTACGACCACGAAGCGATTGATGCG 
TCTGCACGCAAGATCGTTGAGACGGTCACCCGTACGGGTGCCCGAGTCGTTGGACCGGTG 
CCTTTGCCTACCGAAAAGAACGTATACGCCGTTATTCGTTCTCCACATAAGTACAAGGAC 
TCTCGCGAGCACTTCGAGATGCGCACTCACAAGCGCCTGATCGACATCCTCGACCCGACG 
CCGAAGACTGTTGATGCCCTTATGCGCATCGACCTTCCGGCCAGCGTCGACGTGAACATT 
CAG 

>RXA0 12 8 7 -downstream 
TGATCGACGGAATTTTTGGCAGC 



>RXA01305-upstream 

TTCTCAAGGCTCCCTCTCCTTTAAGTTCGTGGCCCCAGCGCCAGCTTTTTTCATAAAAAC 
TCAACAGGCACTGTGGGACCCCTTCACTTTGAAAGACATC 

>RXA01305 

ATGCGCCCCTCTTCCCGGCCACTTGGCCTCGTCCTATGCACCGCACTGGCATCAACGATC 
ATCACCGTTCCCGCAGCGTCCGCCCAGGAGCCAGCGCTTCTCGATGCCTCCGCCATCGCC 
CCACATACCGCCAGCTACGGCTACTACGTTGATGCATGGGACACCAACGTTTCCACTGAT 
CTGAATCCATCAAGTAATGCAGCTGTTGGCGTACTGGAGGAAATGCTTGAGCTGTGGACC 
CCAGGCGAAGAATGGAACACCGGCGTCAAGGTTGACCCCACCGTGCTGGATTCCAACATC 
GCACAGTCTGTGGCAATCTCCCAGCAGGCGACCGATGCTCAGCAAGAACGTGCTTGGGTT 
ATTGATCGCCGCAACCAGAACTACACCGCAACCGACGGTCTTGGCGCATACGCAGATAGT 
TACCGCGAGACCGCACAGGTGGGCACCACCATCCCTGACGTTGTTCCAGCTGATGCCACC 
ACCGTGAAGTACAACGATGGCGGCAATGTGAATGGCAATTGGGCAGAGACCGGTGGAGAA 
CTCGGATCCACTGTTGATCTAATTGAAGCTATCCGTCAGCATGCCGCAACCAGCAACAAT 
GCCAAGGCGTACTACCAATACCCACGCCCCTACCGCTGGACTGAATCCATCGAACCAGAA 
GCCTGGGGCGAGGGCGTTGACATGCCAGAGTATGCAAACCCACTGCGCAAGGATGAATCC 
GAAGCTGCCAGCGATGGCGGTTTCCCTTCCGGACACACCTCCGCAGGCGGCATGGCAACC 
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AACGGCCTGGCTTACGCTTTCCCACAGCAATACGATAAACTGCTCATGACTGCAGCGGAA 
ATCGGCGAAAGCCGCATCCAGCTGGGCATGCACTCTCCGCTTGATGTTATTGGCGGCCGT 
GTTCTATCCACCGCGATTACTGCAGGTGCACTTAATGATCCGAATCTCGACTCGGTGAAG 
GCTGAAGCCTTCGATGATGCTCAGGCATGGATCAGTAACCAGAGCGACATCACCACCAAC 
ACTCGCGATTTTGATGAGCAACTCGCCGAGTACACCAACTTCCTCACCTTCGGCTTCGAG 
CAGTCCGGCGACACCACCCAAGACATGCGCGTGCCAAAGGGAGCTGAGGCTCTGCTGGAA 
ACCCGCCTTCCGTACCTTGATGACGAACAGCGCCGTTGGGTTCTACATTCCACTGGCCTC 
GAGTCCGGTTTCCCAGTACTTGATGATGCCGAAGGTTGGGGCCGTCTCAACCTCTACGCT 
GCCCAGGCTGGCTACAGTGCATTCGATACCAACGTTGACGTCACCAT GAATGCCATCGAC 
GGTGGCTACAACGCCAAAGACAACTGGCAAAACGACATCGAGGGCGCAGGATCCCTGACC 
AAGAACGGTTCCGGTGAACTCACCCTGTCAGGTGACAACTCCTACACCGGTGGAACCACC 
ATCACCGCGGGCACCTTGGTTGCTGCAACTGAGTCAGCTCTGGGAGCAGGCGATCTCACC 
ATCAACGATGGTGCAACCTTGAAGATCACCCAGCCTGTCACCGTGGATGGAACCGCAAAC 
CTGGGAGGAACTCTGCACGTTGCCCTTCCTGTTGGCACCAACCACGTCACCGTGATCGAT 
GCTGCATCAATTTCCGGTGAATTTGATGAGGTTATTGTTGATGGCGCAGTTGACGCTCAG 
GTGAGCTACGACAACGGCTCTGTCGTGATTACTACAGGCGCACCTTCTGATGACGTAAAG 
GAAACTGGCTCTTCTGCTGGCGGAATTCTTGCCATCGTGGCAGCCCTGGGTGGCATTGCA 
GCACTGATCTTCGGTGCATTCACCCAGTTTGGTTTCCCACCAGCAATCAAGGAAATGTTC 



>RXA01305-downstream 

taagccttcgccaaccccacggc 

JSaggIcaagaIggacScataagtcgccaccaggcgcaccagttttaccccaaactttt 

TCGAGCGTGTTAAACGCTCAACAACAGGAAGGATGCCACC 
>RXA0 1334 

ATGGCTAAGCTCACCAAAGACGAGCTCATCGAGGCTTTCAAGGAAATGACCCTCATCGAG 
CTCTCCGAGTTCGTTAAGGAATTCGAAGAGGTCTTCGACGTAACCGCAGCTGCTCCAGTT 
GCAGTTGCTGCTGCAGGCGCTGCAGGCGGCGAAGCTGCTGCTGCAGAAGAGAAGGACGAG 
TTCGACGTCGTTCTCGAAGACGCAGGCGCAAAGAAGATCGGCGTCATCAAGGCTGTCCGC 
GAGCTCGTCTCCGGCCTGGGCCTGAAGGAAGCAAAGGAGCTCGTTGAGGGCGCACCTAAG 
GCTATCCTCGAGGGCGCAAACAAGGACGACGCTGAGGCTGCAAAGGCTAAGCTCGAAGAG 
GCTGGCGCAAAGGTCACCCTTAAG 

>RXA0 13 3 4 -downstream 
TAAGAACTTTCTTACACCTTTTC 



>RXA01335-upstream 

GCGCCCTGTGCTCTTGCACGGGGCTTTTCTCATTGGTTTATTGACCGTGTGAAAGCTCCG 
CGGATCAGTAGATTACACATAAGAGGAAGGAGGCGAAGTA 

>RXA0 1335 

AT GG C AAAC C C AAG AAAC G AAG CAGCTCTGGCAGAGCT C AAG GCACGTTTCGCTGAGACC 
GACACCGTCGTTCTCACCGAGTACCGTGGCCTGACCGTGGCTCAGACCACCGAACTGCGT 
AAGGCACTGGGCTTCGATGTCCAGTACTCCGTCGCCAAGAACACCCTTGTTAAGATCGCC 
GCTAACGAAGCTGGCGTCGAGGGCCTTGATGATCTCCTGACCGGTCCAACCGCTGTTGCC 
T T CAT C AAG G GC G AAG C AG T T G AC AC C G C T AAGG T G C T G AAG AAAT T C G G C G AAG AAAAC 
AAGGCATTCGTAGTCAAGGGTGGCTACATGGATGGCAACGCGCTGACCGCTGAACAGGTC 
AACGCAATCGCCGAGCTGGACAACCGTGAGACCACTCTCGCGAAGCTTGCCGGCGCCATG 
AAGGGCAGCTTGGCAAAGGCCGCAGGCCTGTTCAACGCTCCTGCTTCCCAGGTCGCACGC 
CTCGCCGTTGCGCTCCAGGACAAGAAGGACGCA 

>RXA0 13 3 5 -downstream 
TAAGTCGCCACCAGGCGCACCAG 



>RXA0 134 3 

ATCTACTCCCCACTCGAGGCTGCAAACCTGGTCAAGGAGACCTCCTCCAAGAACTACGAC 
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GCTTCCATCGACGTAGCTATCCGCCTGGGCGTTGACCCACGTAAGGCTGATCAGCTTGTT 
CGTGGCACCGTCTCCCTGCCTAACGGCACCGGTAAGACCGTTCGCGTTGCTGTGTTCGCA 
CAGGGCGAGAAGGCTACTGAGGCTGAGGCTGCTGGCGCTGACTTCGTTGGCACCGACGAG 
CTCGTTGAGAAGATCCAGGGTGGCTGGACCGACTTCGACGTTGCTATTGCAACCCCTGAT 
CAGATGGCTAAGATCGGCCGTATCGCTCGTGTCTTGGGCCCACGTGGTCTGATGCCTAAC 
CCTAAGACCGGCACCGTCACCAACGATGTCGCTAAGGCTATCGAAGAGGTCAAGGGCGGC 
AAGATTTCCTTCCGCGTTGACAAGGCTTCCAACCTGCACGCTGCAATTGGTAAGGCTTCC 
TTCGATGCGAAGAAGCTGGCTGAGAACTACGGCGCTCTCCTCGACGAGATCATCCGTATC 
AAGCCTTCTTCCGCTAAGGGCATCTACGTCAAGCGCGTGACCCTGTCTTCCACCACCGGT 
CCTGGTGTTGAGGTTGACACTCACGTCACCAAGAACTACGCAGAAGAGGCA 

>RXA013 4 3-downstream 
TAAGCCTTCCCACGCGTAACTCT 



CAGCCTCGAAAATTGAAACGGAAACGAACCGGCCGAGCACCCCAAACCTGGGGAAGTGCC 
GCCAGGGTCCTCTTTCCCTACTAGTAAAAGGATTGTTTAT 

>RXA0 1353 

ATGAACATTCTGGATAAGATCGACGCAGCATCCCTGCGCGACGACGTTCCTGCATTCCGC 
GCCGGCGACACCCTCGACGTACACGTCAAGGTCATCGAAGGCACCACCACCCGTACCCAG 
CTGTTCAAGGGTGTTGTCATTCGCCGTCAGGGCGGCGGAATCCGCGAGACCTTCACCGTA 
CGTAAGGTTTCCTTCGGCATCGGTGTTGAGCGTACCTTCCCAGTACACTCCCCAAACATC 
GAGAAGATCGAGGTCATTCGTCGTGGTGACGTTCGTCGTGCGAAGCTGTACTACCTGCGC 
GAACTGCGCGGCAAGGCTGCACGTATTAAGGAGAAGCGC 

>RXA01353-downstream 
TAATTATTTAGCGTTTGTTAGGT 



>RXA0135 6-upstream 

TCGGTGGCGTCGACGACCCTGCCATCAAAGGCTAGTAATTCGCTTTTCGACGCCCCCCTC 
AATGCGACGCTTAAAGCATCTACGGACCTTTGAGGTCACC 

>RXA0135 6 

TTGTCACGCAACGGGCTAGGGCCCGTTGCAGGAGTAGACGAAGCTGGACGCGGTGCCTGC 
TGCGGACCCATTTCAATTGCCGCATGCATACTCCCGGACAAACCCATCCAGGAGCTAGCC 
G C AC T G AC AG AC T C C AAAAAG CTCAGTGCCAGCACCCGC G AAAAAC TCATGCCACTGATC 
AAAAAACACGCACTCGCTTGGTCAGTCATCGTGATCTCCGCCCAAGACATCGACCGATTT 
GGCATCCAACACGCAAACATCTCCGGCATGCGACGAGCCGTAGCCGCCCTAGGCACCCAA 
CCCGGCTACGTACTTACCGACGCCATGAAAGTCCCCGGCTTCACAGTCCCATACCTACCC 
ATCATCGGCGGAGACGCCTCCGCCCGATGCATCGCCGCCGCAAGTGTATTAGCCAAACAA 
ACCCGCGACGACATCATGACCGACATGGCCAACGACTACCCGCACTACGGTCTCGAAATT 
CACAAAGGCTACAGTACGAAGATCCACATGGATGCGGTGCGCCACCACGGCGCAAGTCCC 
GAGCACAGATATAGTTATGCAAATGTGGCCAAGGCACACCAAGAATGGCTACACGCTGCA 
GATAATGACACGACGGAAGGTGGAGCA 

>RXA0135 6-downstream 
TGAGCGCTGAAGAACTCGACAAC 



>RXA013 63-upstream 

TATACCTTTGAATATCCTTTCCGGGTGTTGGATCGTGAAGCTGATCTGCGTGCTGCATAT 
GCAAAATTTGAAAACCAGCTTAAGGAGCCATAGAGCGCTT 

>RXA01363 

ATGTCCTCACTCATTCCTGTCCATGCGGCTGGCAGCATTCAAGAAGGCATCACCGAATAT 
TTGACCACCAGTTTTTCCCTTGCGGATAAGCAAGTGGCCACCGAGCTCAAGCGGTTCTTG 
GGCCACGGTGATTCCGGCATGTTCCACGGGCCTTATGTGCGTGCACGTTTGCCCTATGCT 
CAGGCACAGGAATGGGAAAATGTGCTGAGTTGGTTACCTGAGAACTTTGTGCCCTATCAC 



Appendix A, page 



Attorney Docket No.: BGI-130CP 



CATCAAAAAGCGGCGTTTCAGCGGCTGAGTTCCCTCGATAACCGAGGTAAAGATCGCCGC 
CCCGATCCCACCTTGGTGGTAACTGGAACGGGTTCCGGTAAGACGGAATCTTTCCTCTAC 
CCGATTCTGGATCATGCCCTGCGCCTGCGGAAACGTGGCCAACAAGGCATCAAGGCGCTG 
TTGCTTTATCCCATGAACGCCTTGGCCAATGACCAGGCAGATCGTTTGGCGCGGCTCATT 
CACAATAACCCAGCACTTAAAGGTGTTACCGCCGGTATTTATACCGGTGAAGCCAAGGGC 
AATCGCACGCAGATGGGCGAAAGGGAGCTTATTAAT GATCCCCAAGCCATGCGGGTTAGT 
CCCCCAGATATTTTGCTCACCAACTACAAAATGTTGGATCAGCTCTTGCTGCGCAGCGTC 
GACCGCGAAATGTGGCAAAAATCCGCCACCTCTTTGCAG 



>RXA0137 4 -upstream 

TCCCCGCAGCCCACCACCGTGGGCTGCGGGGTGTGGCGTTTTTGCCACAAAGTGGACCGT 
ATTCGCAAATACTTTGTTAAGACGCGTTAATCTTTAACCT 

> RXAO 137 4 

ATGTCTGAAT CAGGTGCGCTAAGTTCTACTGACTCTCTATCCCCGGGTGTCACCATTGAA 
GTCCGAGATGAAATTTGGCTGGTTACTCACGTTACTCGCTCCACAGATGGTTTTAGGGTT 
AAAGCTCGTGGTCTCTCTGATTATGTGCGGGACCACGAAGCTACGTTCTTCACCGCACTT 

GAT AAAG AT T T G AAGGT CAT T G ACC C T AC C C AGG T C AC CG T C AGT C T T GAT GAT T C C T C C 
AATTACCGTCGCACCCGCCTGTGGTTGGAGGCCACCATGCGTAAAACTCCGGTACCGCTC 
TATCAAGAGTCACTTTCCGTGGCAGATCAAATGCTCGCCGATCCACTGGAGTACCAATTA 
GCAGCCGTGCGCAAAACCCTCTCTAGTGCTAACTTGCGCCCCCGCGTGCTTATTGCTGAT 
GCCGTGGGACTTGGCAAAACCCTAGAAATGGGCAT GATCTTGGCGGAACTTATCCGCCGT 
GGCCGTGGTGAGCGCATTTTGGTAGTCACCCCGCGCCACATTATGGAGCAGTTCCAGCAG 
GAAATGTGGACCCGTTTTGCCATCCCGCTCGTTCGTCTAGATTCCGTGGGCATCCAGCAA 
GTGCGCCAAAAATTGCCAGCATCACGCAACCCTTTTACTTATTTCCCGCGCGTGATTGTC 
TCTATGGATACTTTGAAATCTCCGAAGTACCGCGCGCAACTAGAAAAGGTGCACTGGGAT 
GCGG T GGT T AT AGAT GAAAT CC AC AAT GCAACC AAT GCT GGCACC C AAAAT AAT GAG CT A 
GCCCGCACACTTGCGCCTACTGCCGAGGCTCTTATTTTGGCCTCTGCCACCCCGCACAAT 
GGTGATCCAGAATCCTTTAAGGAGATCTTGCGTTTGCTTGAT 



>RXA014 23-upstream 

TTCCCCCGGTATAGGGCTAGCGCGGAAATCTTCGCGCACTTTGTCCACTAGAACCGGTGT 
GTCCGGTGATCCGTCAACAAAATATTTAGGAGTGTTTCAC 

ATGGCAAAGGGCAAGCGGACGTTCCAGCCGAACAACCGTCGTCGTGCACGTGTTCACGGT 
TTCCGTCTTCGTATGCGTACCCGTGCAGGTCGTGCAATTGTTGCGGCTCGTCGTCGCAAG 
GGTCGCGCAAAGCTGACCGCG 

>RXA01423-downstream 

T AAT T T T T TAGCGT CAC CACAAT 



>RXA01424-upstream 

GTAAGCAACAGTGCTTCCAGCGCAACATAAGCTGAACTCTTCCATGCAATTTCGCACGGT 
GATGAGGAAAGGGCGTCGCGCTGGCAGTAAAACTGTCGTT 

>RXA01424 

GTGCACCTGTGGGATAGTGCCGAATCGTTGGATGGCACCGAAAAACAGGGCGAAGTCGCC 
TCATTCGGTGGTCCGCGGTTCGGCCTTGTCGTTTCTAAGGCCGTCGGAAATGCGGTGGTT 
CGTCACCGCACCTCCCGACGGCTTCGTCATATCTGTGCAAGCATTGCAGAAAAATCACCA 
GAGCTACTCTCCCCCACTCATCACGTGGTGATCCGCGCGTTGGCGGGGGCTGGGAATGCA 
ACCTCGGCGGAACTTGAACGAGACATCCGCTACGGGTTGGGGAAAGCTAGCCGTGTGCGC 
ACCAACAAG 

>RXA014 24-downstream 

T GAT GAT CC T T T CG AC AT CC CAG 
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>RXA014 53-upstream 

TACAGCATTCGAGTCAACGACCAGTGGCGGATCTGCTTCCGTTGGAACGACTCGGGCCCC 
GAAAACGTCGAGATCGTGGATTATCACTGAGGAGGAGACG 

>RXA01453 

ATGGCTCAGAAGCTCTACCCGCCGATTCACCCTGGTGAGATTCTCATGGAGGACTTCATC 
AAGGGCTTCGGCCTCACACAGAACAAGGTCGCCGTATCGATCGGGGTGCCTCCGCGACGC 
ATCAACGAGATCGTGCACGGCAAGCGATCCATCACGGCCGATACGGCTCTGCGTCTCGGG 
CGGTACTTCGGTATCGACCCGCAGTTCTGGCTGAGCCTTCAGACTCAGTACGAGTTGGAG 
CTCGATCGCGACGCCGGTGCAGCGACTTACGCACAGATCACGCCGCTGAAGGTCGCG 

>RXA014 53-downstream 
TGAGCTCGGTGGCCAGAAAACAT 

>RXA014 8 0-upstream 

CGAGGACAACGATGACTCCGAGCACTCCGCCGAGGGTCTTCTTGCTGTTTTGCATACAAC 
CAATATAGGCACACTAAAGGGACGGGCTAAAGTGATGGTC 

>RXA014 8 0 

ATGGCAAAGGGACGTATTCCGGAAAGTGACATTCAGGCAATCCGCGAGCGCACCCCGATC 
GAGGAGATCGTGGGTGATTATGTGCAGCTGAAATCGGCAGGTGCTGATTCGCTCAAGGGG 
CTTTCTCCCTTTAAAGATGAAAAAACACCATCGTTCCATGTGCGCCCCAACCGTGGTTAC 
TACCACTGTTTCTCCACCGGCAAAGGTGGAGATGTGTTCTCCTTCCTCATGGAGATGGAA 
CACATCTCTTTCCCTGAGGCTGTGGAAGTGTGTGCGGAGAAAATTGGTTATCAGATCAAT 
TACCAAGGTGGTGGCCCGGGGCGCCGTGAGGAACCTGGAACTCGCCAGCGCCTTATTTTG 
GCTAATAAGGCTGCGCACCAGTTTTATCGCGAGCAATTAGAAACCCCCGAAGCACAACCT 
GGCAGGGAGTTTTTGCTGCAGCGTGGATTCGGACAGCAGCACATTTATCATTTCGAATGT 
GGCTATGCGCCTGCCGGCTGGGATACCTTGACCAAGCATTTGCTGAAGAAGGGCTTTGAG 
TTCAAGGAATTAGAAGCTGCCGGTCTAAGCAAGATGGGTAAGCGCGGTCCGATTGATCAG 
TTCCAGCGCAGGTTGCTGTGGCCGATCAAGAACCTGTCTGGTGATGTCATTGGTTTTGGC 
GCCCGCAAGCTTTTCGATGACGACAAAATGGGCAAGTACATGAATACGCCTGAGACGTTG 
TTGTACAAAAAGTCCAAGGTGCTCTTTGGTCTAGATTCTGCAAAGAAGGCCATTGCAGCT 
GGCCACCAAGCAGTAGTGGTGGAAGGCTACACCGATGTGATGGCCATGCATGCCGCGGGC 
ATTGATACAGCCGTGGCATCGTGTGGCACTGCGTTTGGTGAAGAACACTTGCAGATGCTT 
CGTCGACTCATGCTGGATGATAACTACTTCCGCGGTGAACTGATTTACACCTTCGATGGT 
GATGAGGCCGGCCAGAAGGCCGCCATGCGTGCCTTTGAGGGCGAT CAGAAGTTCACAGGA 
CAATCATTTGTGTCTGTGGCACCCAACGGCATGGATCCGTGTGATCTGCGCCTTGAGCGT 
GGCGATGCGGCGGTGCGTGATCTTGTGGCACGACGCATCCCGATGTTTGAGTTCGTCATC 
CAATCGATCATCAGCGAATACACCCTCGACACCGTGGAAGGCCGTCTGGCTGCGCTTCGT 
CGGGCAGTCCCCATCGTGGCGGATATTCGCGATAAGACGCTGCAGTCTGAATACGCCCGC 
CTGCTGTCTGGTTGGGTCGGCTGGTCTGATCCTTCAGAGGTGCTGCGTCAGGTTCACGAG 
GAAGCACGTCGCCCCAAGCGCGATAAGAAGCCTGTGCGTGCAAAGCGTTTCGATCAACCG 
CTCGAGGATCAAAGCCTGCGACCCACCATGGCGCTGCCTAATCCGCGGAACCCTGTGCTG 
TGGCAGGAACGGGAATCACTCAAGATCGCCCTGCAATATCCGGAGCTCGCGGGATCGTAC 
TTTGATGGACTGCCAACCGATAGCTTCACCAACCCTGCCTACCGCATGGTACGCGATGCC 
ATTTCGGCTGCTGGGGGATGTGAACGTGCCCTCGATGGCACTGATTGGTTGCCTGCCGTA 
TCGGAAAATATGACTGATATTTTGGGCACGTCGTTGGTGTCAGAGCTGGCGATGGAACCC 
ATCGAGGTGGAAGCGCAAGACCTGGAATCATATACCGATGGTGTGTTGTCCAGGCTGCAG 
GAAACACGAGTGGGCAACCAGATCGCCATCTTGAAAGGACAGCTGCAAAGAATGCGTCCG 
TCTGAAGATGAGCAAGCCTACAACTCGCTGTTTTCCGATCTGGTTGCCCTGGAACAGGCG 
CGCCGGGAGCTGTTGGCCCGGGCGTTTAGAGGG 

>RXA014 80-downstream 
TAATTTAGTCCTGGTCTTGCTCG 



>RXA014 81-upstream 

GGGTGCGCTCGCGGATTGCCTGAATGTCACTTTCCGGAATACGTCCCTTTGCCATGACCA 
TCACTTTAGCCCGTCCCTTTAGTGTGCCTATATTGGTTGT 
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ATGCAAAACAGCAAGAAGACCCTCGGCGGAGTGCTCGGAGTCATCGTTGTCCTCGCTGCT 
GCATGGTTTGGAATTGATCTGTCCACTTCAGGTGAAGCCACCAGCCAAGCATCAAGCTCA 
GCAACTACTACCACTATTACTAGCTCTAACACTCCAACATCTGAGTCCATCTCCAGCAAC 
AGCGACTTAGACGGTGACAGCTGCTCCATGAGTGAGCTGCCACAAGAAGCTGATGAGGTG 
GTCGACGATATCCTCGCCGGTGGTCCTTTTGATTACCCAGACAATGACGGCGTGCGCTTT 
GGAAACTACGAAGGCGTACTACCGAAAGAGTCCAGCAACTACTACCGCGAATACACCGTG 
GAAACCCCAGGACTTAGCCACCGCGGTCCACTGCGCATTGTCACCGGTGGATCAAACCCA 
ACTGATCCAGAGGTGTGGTACTACACCTCAGATCACTAT GAAACTTTCTGTGCCATCACC 
GATGCGGAGAAC 



>RXA014 81-downstream 
TAAATGAATATCGTCTTGCAGGG 



>RXA014 8 7-upstream ^ m ^, 71 
GTCCGCAGCAGTTGTGAAAAGTACACACATCATCCGGGTTTATCTTGGATGAATGAGTGA 

AAAT T T T T CAT GCG G AC T GAAAT AAC T T T TAG GAG ACACC 
>RXAO 14 8 7 

ATGGCTCTTACTTCTGAGCAGAAGAAGTCCATCCTTTCCGAGTTCGGCCTCCACGAGACC 
GACACCGGTTCCCCAGAAGCACAGATCGCGCTTCTGACCAACCGCATCAACAACCTCACC 
GAGCACCTCAAGTTCCACAAGCACGATCACCACTCCCGTCGTGGTCTGCTGCTGCTCGTT 
GGTCGTCGTCGTGGTCTGCTGAAGTACCTGGCTGACAACAACGTTGATCGCTACCGTGAT 
CTGATCGCACGCCTCGGCCTGCGTCGA 

>RXA014 87-downstream 
TAAGCCTGGTTTTTCCAGTCTTT 



>RXA014 95-upstream 

TAGGAATAGCAGGGTAGATAAACTTATTAAAATTTTTCCAATTCAGGGTAGAATTCCAAA 
AGAATTATTTCGACTCTGTGAAGATGAGGAGTGGTCCACC 

>RXA014 95 

ATGGCTGACAACGCCCGCGCGGCTCGTATGGCAAAGCGCATTCAAACTATCGTGGCCAGC 
GCCATTGAACGCGATATCAAGGACCGCCGACTTGAGTTCGTCACAATTACTGATGTGACC 
ATGACCGGTGACCTGCACGATGCAAAGGTGTTTTACACCGTTCGTGGAGCTTCCATTGAA 
GAAGAACCAGATCTTGAGGCAGCAGCAGAGGCTCTTCACCGAGCACGCGGCCAGCTGAGG 
AAGATCGTTGGCCAGCAGCTGGGTGTTCGGTTTACCCCGACCCTGACTTACAGCATCGAT 
ACCGTCCCAGAGGCATCCGCACACATGGAAGCTTTGTTGGATCGTGCTCGCAAGCGCGAT 
GAGGAGCTGGCTAAATTGCGCGAAGGTGCAGCGCCTGCAGGTGATGCAGATCCTTACAAG 
ACTTCATCCAAGTCTGAATCTGAGGAA 

>RXA0 1 4 9 5 -down s t r e am 

T AAC ACC AG T GACGGAT AAT AGT 



>RXA01563 

CAGATTTTTGATCTCCACTTGCTCAAAGGCCACGGTTCGGAAGATTGGTCCAAGCGTCCT 
CTGCCGGAATCTTGGCTCAACTACGCAGCACTCGATGTGGAGATGCTGCTGGAGCTTGCC 
GATGTCATGGCTGAAATCCTGGATCAGCAGGGAAAACTCCCCTGGGCTGAACAGGAATTT 
GTCCATATTGTGGATCAATTCGCCACGATGACCGAACCTTCCGAAACGTCCTGGCAGGAC 
CTTAAAGGGCTGTCCACTCTCAAACGACCAGACCAATTAGTTGTGGCCCGTGAAATGTGG 
TTGGAACGCGACTCTTTCGCAGCCTCCCGCGACCTGGCGCCCGGTAAAGTGCTGTCCAAC 
AAAGTCATCGTGGAAGTCGCCCGTGTTCTCCCCCGCACCCCGGCAGAATTAGCGCAGGTC 
AAGGGATTCCCCGGTCGATCCCAGGGTGCCACCAAACGCTGGTTCCGCATCATCACCCGG 
GCGCTCAAATCCCCTCGCAGGAACTGGCCAAAGCCTCAGCAGCGCAAGGACGGCATCCCC 
GATCGTCGCGCGTGGGCGTCCTACTACCCAGAAGAGCACGAAGTGCTCCAAGAGATTAGA 
GCGCTTATCGACGACCTCGCCGCCGATATCAACGTTCCCGGCGAGAATATCCTTCAGCCT 
TCAACTCTGCGAGTAGCTGTGTGGATGGCTAAACACACCGGCGAGATCCATAATGCTGAA 
ACACTCAACGCTGTACTTCGCGATTATGGTGCCCGCCAGTGGCAAATTGACCAGACTTTT 
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CCGATTCTGTCCGCCAACTTGCTGAAGCTC 



>RXA0 1 5 6 3-downst r earn 
TAAACCTAAAGCCCGCGGCTAAG 



TGGGATAACATCACCTATTTGATGCGCGCTGCGCGAAAAGGCACCGTGGTTCCCATGGTC 
ATCGAGTTGGATGGCCGGTTCGTGGGGCAGTTGACTATCGGCAACATCCAGCACGGCGGC 
ATCTCCGATGCCTGGATTGGCTATTGGGTTTCCAGCGCGGTGACGGGGCGCGGTATCGCT 
ACGGCCGCCTGCGCGCTCGGCGTGGATCATGCTTTTCGACGCATAGGTCTGCATCGCCTC 
ACCGCCACCTATCTACCCAGCAACCCAGCATCCGGGAAGGTGCTCGGACACAGCGGTTTC 
CGCCCAGAAGGCTATCTCATTAGAAATCTGCATATTGATGGACAATGGATGGATCACCAT 
TTTGTGGCATTGCTGGCGGATGAGTATTCAATAACCGCGGTGGAACGTCTCACTAGAGAG 

GGACGATTGCGCCGA 

>RXA0 15 6 8 -downstream 

T GAT TACT AAT GCGAAGAAAT T T 



>RXA0 158 1-upst ream 

GATGGGCAACAATGTGCATATTCTTATACATCCTTTTCTGTGGGCTTTTTAAGGATAGGG 
AGCAAAGTTGACCGCACGGTTAACTGTTAGTGTTATGAGC 

ATGGCATTGGACTTTAATGAGGCGTTTACCGAACGCACCCCGCGCATCGTCAACGCAGCT 
AAACTGCATCGCGCCGCGCAGCGCAAAAAAGATAAGCGTTTTCTAGTTGAAGGCGAAAAT 
TCCGTTGAAGCAGCTGTCGCTACCGGCGCAGCAACTGACCTCTTTGTCACTGAATCCGCT 
GCGGAGCGCTTCGAGGAAATCGTCCGCACCGCCGGTTACATGAATGTCTACACCCACGCG 
ATCACGGACAAGGCCGCGAAGCATCTTAGCGACACCGTCACCACCACGGGCATTTTTGCG 
CTTTGCGACGACGTCCTGTGGTCAGTCGGCAAGGCGATCACCGGCCAGCCACGTCTAGTG 
AGCGTGCCGGTTGAGACCCGCGAGCCCGGTAATGCCGGAACCTTGATTCGCGTATCCGAC 
GCGGTCGGCGCCGACGCCGTCGTCTTCGCTGGTGAAT CAGTAGATCCACTTGGCGCAAAA 
GCTGTGCGCTCCTCAGCGGGATCGCTGTTTCACATTCCAGTGGCACGCAACAACAACATC 
GCAGATGTCTTGGGGCAGCTTCGTTCCAAGGGTCTGCAGATCCTTGCGACCTCAGCCGAT 
GGGGAAGTAGACCTCGATGACGCCGATGAGCTGCTAGCCAAGCCAACCGCATGGCTTTTT 
GGTAATGAAGCTCACGGACTTGATGAGAGCCTGCTTGCTCAGGCTGATCACCGCGTGCGT 
ATTCCGATCCGCGGCCGCGCAGAATCACTCAATTTGGCCACAGCAGCGTCAATTTGTCTG 
TACGAATCCTCCAAGGCACTATTCGCCGGTGAG 

>RXA01581-downstream 
TAAACCCCAATTCATGCCCAGCG 



>RXA01594-upstream 

ACTCACGAAAGAAGAACACCTCCAGATGGTTGCACGCAGAAGACTGGACGCAGAACTTGT 
T C G T CG AAAG AT C G C AC GAT C AAG G G AAC AC GC GG T T G AA 

>RXA01594 

ATGATCCGCGGTCGGCGCGTCTTTGTTGCAGGAATGCTTGCTTTAAAGCCCGCAACAGTC 
GTGGAACCAGAGGTGTCTATTCGTGTGGAAGAAGATGCTAGTGAAGATTGGGCATCCCGC 
GGTGCGCACAAGCTTCTTGGTGCGCTGGAATCTTTTGAGCCCTTGGGGCTCAAGGTCAAG 
GGCCGTCGCGTGCTAGATGCCGGCGCTTCGACAGGCGGATTTACGGACGTGTTGCTACGT 
CGAGAAGCGTCTGAAGTAGTGGCAGTAGACGTGGGCTACGGACAGCTTATTTGGCGCCTG 
CAAAACGACGACCGCGTGCGCGTGGTGGACCGCACCAACATCAGATACATGACGCTGGAA 
GACACCGGCGGAGAATGCGACATGATGGTGGGCGATCTCTCATTTATTTCGCTTAAACTC 
ACGTTGCCGGCGATCGCCAAGGTCCTAAGCGACGGCGCTGATCTATTACCCATGGTCAAG 
CCACAATTTGAAGTCGGAAAAGACCGATTGGGCAGTGGCGGCGTGGTGCGCTCACCAGAG 
TTGCGCGCAGAAGTTACCGCGGATGTCGCGAAATTTGCGGCCACTTTGGGCCTGAGCTTG 
AAGCATGTTGTTGCATCCCCGCTGCCCGGCCCGTCAGGCAACGTAGAATACTTCCTGTGG 
CTGGTTAAAGATGGTGGCGCTTCAATGCCGGATGACCAGCAATTGTCGGCAAT GATTGAC 
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ACGGCTGTAAAGGAAGGTCCGCAA 

>RXA015 94-downstream 
TAATGACTGCACCCACGAACGCT 

>RXA0 1637 -upstream 

CAGTCTCTTGCACCAACGCCTGAACCAACGCCAGCGGGCTGAACCTACATTCTCAGCCCG 
CGCCGGGAACCCGGAAMCCGSCAGGRAAMCAGTGGTGGAA 

>RXA01637 

GTGCGGGAGGCGAGCGTCGAAAAGCAGCCTGCAAGCAGTGATCCCCTCGAAACCATTCGA 
AGCCGCTGGTCAGAGCTGCGCAACATCGTGGAAAAACAAAGTGTGCGCACCTCAATCATG 
CTGACCGAAGCGCGAGTTTTGGGACTGCGAGGCGATACCCTCGTGCTCGGTCACAGCACC 
GGGGCGTTGGCTGCGCGTTTGAACGCTGCTGATCACAACGGAATTTTGGTCAAGGTGTTG 
GCTGAGGAAACTGGTCTGCAGCTCAAGGTCGAATGCATTGTGGGCACGAACCCAGCCGAA 
GCTGGATTT 



>RXA01661-upstream 

GTTGTGGGCGTTGCCACCGTGGTCGATCGCGCAACCGGTGCAGATGAGGTTATCGCAGCG 
GAAGGCCTTCCTTACCGCAGCTTGCTGGGACTTTCTGATC 

>RXA01661 

TTGGACTCAACTAACACCCCCGGCCCCACGGAGTGGGGCGAGTCCCGCGTGGGCAAAGGT 
CCATGGGAAGAGGAAAACCCCGGCGTACCTCGGCCTACAAGCCCGCTTTTCGACGTCACC 
CTCCTCAACGAGGGCGATCGCCGCAACGTTGTTGACGCCTATCGTTATTGGACCCGTGAG 
GCGATTGTTGAAGATATCGACACCCGCCGCCACAGCCTCCACGTAGCGATCGAAAACTTT 
GAAAACGACGCCAACATCGGCACCGTCGTGCGCACCGCCAACGCCTTTGCCGTGAACACA 
GTCCACATTGTGGGCAGGCGTCGGTGGAACCGCAGGGGAGCCATGGTGACTGACCGTTAC 
CAGCACCTCATGCACCACGAAGACGTTGATTCGCTGCTTGCGTGGGCAATCGCGGAGCGG 
CTTACCATCGTCGCGATCGATAACACCCCAGGTTCCGTGCCTTTGGAAACCGCTGAGTTG 
CCGAAGAACTGCCTGTTGCTGTTTGGTCAGGAAGGCCCAGGTGTCACCGAAGCTGCGCGT 
GCAGGTGCGTTAATGACCTGTTCGATTGCCCAATTTGGTTCCACTCGATCCAT CAACGCG 
GGTGTAGCTGCTGGTATTGCAATGCATGCATGGATTCGTCAACATGCCGACTTATCGCAA 
GCCTGG 

>RXA01661-downstream 
TAAT T T T AT ACC CT AGAT CGT T A 



>RXA01682 

CGCACCAAGGTCGATGCCTACAAGTCGCAAAAGCGTGGCGGCAAGGGTGTTTGTGGCGCA 
GAGCTCAAGCAAGATGACATTGTTCGTCACTTCTTCGTCAGCTCCACCCACGACTGGATT 
TTGTTTCTTCACCAACTACGGTCGCGTGTACCGCCTCAAGGCATTCGAACTTCCAGAGGC 
ATCCCGCACCGCACGTGGACAGCACGTGGCCAACCTTCTGGAATTCCAACCTGG 

>RXA0168 2-downstream 
TGAGCAAATCGCCCAGGTCATCC 



>RXA0 1 68 3-upst ream 

GGTGTTTGTGGCGCAGAGCTCAAGCAAGATGACATTGTTCGTCACTTCTTCGTCAGCTCC 
ACCCACGACTGGATTTTGTTTCTTCACCAACTACGGTCGC 

>RXA0168 3 

GTGTACCGCCTCAAGGCATTCGAACTTCCAGAGGCATCCCGCACCGCACGTGGACAGCAC 
GTGGCCAACCTTCTGGAATTCCAACCTGGTGAGCAAATCGCCCAGGTCATCCAGTTGGAA 
AGCTACAACGACTTCCCATACCTGGTGCTCGCAACCGCACACGGTCGCGTGAAGAAGTCC 
CGCCTGCTCGACTACGAATCAGCACGTTCCGGTGGCCTCATCGCCATCAACCTGAACGAG 
GACGATCGCCTCATCGGCGCCGCACTTTGCGGTGAAGAAGACGATCTGCTGCTGGTCTCT 
GAATTCGGACAGTCCATCCGCTTCACCGCCGACGATGAGCAGCTCCGCCCCATGGGCCGC 
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GCCACCGCCGGTGTCAAGGGCATGCGCTTCCGCGACAACGACCAACTGCTGTCCATGTCC 
GTGGTCCGCGACGGCGAATTCCTCCTCGTTGCCACCTCCGGCGGCTACGGCAAGCGCACC 
CCACTTGAGGATTACTCCACCCAGGGCCGTGGTGGCCTCGGCGTGGTGACCTTCAAGTAC 
ACCCCGAAGCGCGGTCGCCTCGTCAGCGCCATCGCAGTTGAGGAAGATGACGAGATCTTC 
GCCAT CACCTCCGCCGGCGGCGTTGTTCGCACCGAAGTCAAGCAGATCCGACCATCCTCC 
CGTGCAACAATGGGTGTTCGACTGGTCAACTTGGAAGAAGGTGTAGAACTGCTTGCCATC 
GAC AAG AAC G T C G AAG AC C AG GG C G AAGC A 



GGCGACACCGCAATTTATGACACGTTGGTGCGCATGGCTCAGCCATGGTCCATGCGATAC 
CCGCTGGTAGACGGCCAGGGTAACTTCGGTTCCCGCGGCAACGACGGCCCTGCAGCAATG 
CGTTACACCGAGTGCCGCATGACCCCACTGGCCATGGAGATGGTGCGCGACATCCGCGAA 
AACACCGTCAACTTCTCACCAAACTACGACGGTAAAACCCTCGAACCAGACGTTTTGCCA 
TCGCGCGTTCCAAACTTGTTGATGAACGGTTCGGGCGGCATTGCGGTCGGCATGGCCACC 
AACATCCCACCGCACAACCTCAACGAGCTTGCCGACGCCATCTTCTGGCTCCTGGAAAAC 
CCAGACGCCGAAGAATCCGAAGCTCTCGAAGCCTGCATGAAGTTTGTGAAGGGCCCAGAC 
TTCCCAACCGCTGGCCTCATCATCGGTGACAAGGGCATCCACGATGCCTACACCACCGGC 
CGCGGCTCCATCCGCATGCGCGGTGTCACCTCCATCGAGGAGGAAGGCAACCGCACCGTC 
ATCGTTATCACCGAGCTGCCATACCAGGTCAACCCGGATAACCTGATCTCTAATATCGCG 
GAGCAGGTGCGCGACGGCAAGCTCGTGGGCATCTCCAAGATTGAAGATGAATCCTCCGAC 
CGCGTCGGCATGCGCATTGTGGTCACCCTCAAGCGCGACGCAGTTGCCCGCGTGGTGCTG 
AACAACCTGTTCAAGCACTCCCAGCTGCAAGCCAACTTTGGTGCGAACATGCTCTCCATC 
GTCGATGGCGTGCCACGCACCCTTCGCCTGGACCAGATGCTGCGCTACTACGTGGCACAC 
CAGATCGAAGTCATCGTGCGCCGCACCCAATAC 



CAGTTCGAAGGCCAGACCAAAACCAAGCTGGGCAACACGGAGATCAAATCCTTCGTGCAG 
CGCATGGCCAACGAGCACATCGGCCACTGGTTGGAAGCAAACCCTGCTGAAGCCAAGGTC 
ATCATCAACAAGGCTGTCGGTTCCGCGCAGGCACGCCTTGCTGCTCGAAAAGCCCGTGAC 
CTGGTCCGACGGAAGTCAGCAACCGATCTGGGTGGACTGCCCGGTAAGCTTGCCGACTGC 
CGTTCCAAGGATCCAGAAAAGTCCGAACTTTACATCGTGGAGGGCGACTCCGCAGGTGGT 
TCTGCGAAGTCCGGCCGTGACTCCATGTTCCAGGCAATCCTTCCACTGCGAGGCAAGATC 
CTCAACGTGGAAAAGGCCCGCCTAGACAAGGTTCTGAAGAACGCCGAAGTCCAAGCGATC 
ATCACCGCACTGGGTACCGGCATCCACGACGAGTTCGACATCAACAAGCTGCGCTACCAC 
AAGATCGTGCTGATGGCCGACGCCGATGTTGACGGCCAGCACATCGCAACGCTGCTGCTC 
ACCCTGCTTTTCCGCTTCATGCCA 



>RXA0168 9 

TTTGACTCCGATTCTTACGCCGTTTCCGGTGGTCTGCATGGTGTTGGTATTTCTGTGGTG 
AACGCCCTGTCCACCCGCGTGGAAGCCGACATCAAGTTGCACGGCAAGCACTGGTACCAA 
AACTTTGAAAAGTCTGTTCCAGACGAGTTGATCGAAGGCGGCAACGCTCGCGGCACCGGT 
ACCACCATTCGTTTTTGGCCAGACGCTGAAATTTTCGAAACCACCGAGTTTGATTTCGAA 
ACGATTTCTCGACGTCTGCAGGAAATGGCATTCCTTAACAAGGGTCTGACCATCACCTTG 
ACGGACAACCGCGCCACCGACGAGGAACTCGAGCTCGAAGCACTCGCTGAGCAGGGCGAA 
AC C G C AAC GG AAC TATCCCTCGAT GAG AT C GAC AAC G AAAC C G AAC T C G T T G AAG AG AC C 
AC C GAT GC T C C AAAGAAG CC AAAAAAGC GT GAG AAGAAG AAAAT C T T C C AC T AC CC C AAT 
GGCCTCGAGGACTACGTTCACTACCTCAACCGCAGCAAGACCAACATCCACCCTTCAATC 
GTGTCATTCGAGGCAAAGGGAGATGACCACGAGGTTGAGGTGGCAATGCAGTGGAACTCC 
TCCTACAAGGAATCCGTCCACACCTTCGCCAACACCATTAACACCCGCGAAGGCGGCACC 
CACGAGGAAGGTTTCCGCTCTGCGCTGACCTCCCTGATGAACCGCTACGCACGTGAGCAC 

AAGCTT 



>RXA0 1 7 1 3 -ups t r e am 

GACCTCACCGCGCATGTTGAAGCGTTCGCAGCAGTGCTTGCCTCTGTTGCTGGACTTCCC 
C C AG AG G G C G T C AC C G AAC T AC G AAG G T AGAT T G GAC AC C 

>RXA01713 
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ATGGTTTCCGATCTCCTTCAACCCCGCGACGGCATTCCGCCTTTGCTATCTACCCCTGGT 
GAGTTCACTGCTGCGGCAGATCTCTTGGCTAGCGGAACTGGGCCCTTCGCCATTGATACG 
GAACGCGCGTCCGGTTTTAGATACGATGACCGCGCATTTTTGATTCAGATCCGGCGCCGT 
GGCAGCGGAACTCTCCTATTCGACCCGGAGCAGTTCCGTCCTGAATTAACTCAGGCGTTA 
AAGCCGGTGCTCAATGGTCAAGAGTGGATCATTCACGCAGCAAGCACCGATTTGCCGAGC 
CTTGCGTGGCTTGATCTTCACCCCGGATTACTCTTTGATACAGAACTTGCTGGC 



>RXAO 17 18 -upstream 

ACCGACTTGAATGAATGAGGTTTAGACTCCGCATGGAGCCTCCCGCACGATCTATCTGGC 
CTGTCCACACTAATCTATTTGTGTTGAGGCAGGTGGAATC 

>RXA01718 

TTGTTAACAGCTGTTTTGTCTTTAATTGCTGGTTTGGTGGTCATTGGGGTGATCATCGTC 
CTCAACGGATATTTTGTGGCTCAGGAATTTGCCTACATGTCCGTTGATCGAAATGAGCTG 
CGAGCTCTCGCTGACTCTGGAGATAAGAAGGCTCGTCGCGCTCTCAGCATCACTAAGCGC 
ACATCCTTTATGCTTTCTGGTGCGCAATTGGGTATCACCGTCACCGGACTTTTGGTGGGT 
TTTGTGGCCGAACCTCTGGTGGGTAACGCGTTAGGTGTTCTGCTAGGAGGGGTGGGGGTT 
CCCGCTGCGGTGTCAATCTCTGTGGGCACTGTGTTGGCGCTAGCGATCTCCACGGTTGTC 
CAAATGATTTTTGGTGAACTCTTTCCTAAGAACTACACCCTTGCCACGCCGTTGAAGTCT 
GCGCTGGCGCTTGCGCCTTCGACCACGTGGTATTTGAAACCTCGCTGGTTGGTTGATCAC 
ATTCTT 

>RXA01718-downstream 
TGATTTTGCATC C AAC G C AT T G C 

>RXA017 35-upstream 

TTTTGCCGTTTCTCGCGTTGTGCGTGGTACTACGTGGGGACCTAAGCGTGTAAGATGGAA 
ACGTCTGTATCGGATAAGTAGCGAGGAGTGTTCGTTAAAA 

>RXA017 35 

GTGGCAAACAC T G AACACAAT TAT GAC GCT T CAT CGAT CACCAT C CT T GAAGGT CT T GAG 
GCGGTACGTAAGCGCCCGGGCATGTACATCGGTTCAACTGGACCGCGTGGACTGCACCAC 
CTGATTTGGGAAGTCGTTGACAACTCAGTGGATGAGGCCATGGCTGGCCACGCCACCAAG 
GTTGAAGTGACCCTTCTGGAAGATGGTGGCGTTCAAGTTGTCGATGACGGTCGAGGAATT 
CCCGTCGATATGCACCCATCCGGTGCACCAACCGTGCAGGTT 



ACGGTATCCACCTATGACTCCTATGCGGGCACGTTGATTAGAGAATACGGATTGCTGCTT 
CCAGTAGAACCTTCCGCAAGGTTGATCACACAAACGGAGCTTTATCACATCGCTCGCAAC 
GTGGTGAACAACTACGACGGTGAGCTCACCGCCACCCAAACGCCGGCCACTGTCACGGAA 
TACCTCCTCAAGCTGGTATCCGAAATGGACAACCACATGGTTACCGCAGAGGATATCCGT 
GAGGAGTCCGATCCGTTCATTAAGCTTTTCGACGAACTCCCCAAGGGCAAGGGTCAGCGC 
GACAACCTCAACGCCGAAAT GACGAAGTGGCGGGATACACAGGTCGCTCGCCTCCAGTAC 
TTGCCCCTCGTGAAGGCTTTGAAAGAGGAACTGCACAATCAGGCTGTGGTGACGTTTGGT 
GAGCAGATGTCTAAGGCAGCTCATCTCGCATCGACGCATCCTCAGGTGGGCTATTCGCAG 
AGGCGACGGTTCCGCGTTGTCATGCTTGATGAGTATCAGGACACCAGCCACTCGCAGCGT 
GTGTTGTTGAGCAGTCTTTTCGGTGGCACCGATCCTGGTCTCACTGTTAATGCTGTGGGC 
GATCCAATGCAGGCGATTTATGGTTGGCGAGGTGCGACAGCGGCGAACTTGGAGAATTTC 
GTTGACGATTTCCCCGTCATCCATCTCGATGGAAAAACGAGAGCACCGAAAAACGAGTTG 
ACCACAAGTTGGCGAAACCCACCAGAAGTCCTCACCCTTGCCAACGCAGTTTCGCGGGAG 
GTGCTTGGGTCGCCCGATGCGCCGACTCGGACGGTGCAGCCGCTGCAGCCTCGGGAAGGC 
GCACCGACCGGTGAAGTGTCGCTCGGATGGTTTGGTACGGCGGCGCAGGAACGTGAGTTT 
GTGGCTGATGAGATGGTGAAGCATTGGAATGCGCGGGAGGAGAAGGGCACATTTACTGCT 
GCGGTGTTGGTGCGTAAGAAGCGTCATTCGGCACCGATGGCGGAGGAGCTGACCAAGCGT 
GGCATCCCCGTGGAGATCGTCGGACTGTCTGGTTTGTTGGATATCCCTGAGATTGCCGAT 
CTAATTTCTCTAGCAACTATGCTCGTGCGTCCTCACGATAATCGGGCTGCGTTGCGTATT 
TTGGCGGGCCCGCATGTGGGTTTGGGTGTGGCGGATTTGCAGCGGTTGCAGGGTCGTGCG 
CGCAATATTGCGGGTCGTGTGTCTCGTGAGCGTCGAGAGAAGAACCCAGATCCATTAGCG 
GAGCTTGATGCGATTATTGAGGAAGCGACTGCGATTGAACCGGAAGCTGTGGTTGGTCTA 
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GCTGATGCGGTTGCCGATTTGGGTGAGGGCGATCGTTTCAGCGAGGAGGGGTTGAGTCGT 
TTGAAGCGACTGGCCACTCAGTTGCGATATTTGCGTAAGTACAGCTTGGGTCGTTCGGTG 

caggaSctcacgccgatggtgctgctggaacggtgcatttggataagttcgcagaagag 

GTCGCAAGTCACGGTGGCATTGGGCTGCCTGAGCTGTTGGACTATTTTGAGCTCGCGAAG 
GATCAG^AAGAGGGCCTTGAGCCGGGTGAGGTGACGGTTCGCAGCGATCGTGTGCAGATC 
CTTACTGTCCACAAGGCTAAGGGTTTGGAGTGGGATATCGTTTCGGTGTTGCATGCCGAT 
GCGTCGACCTATGATGCGAAGGCTTCGACGTGGTTGAAAAATGTCACGATGATCCCGTCG 

tcgcScSggcgatgccgggaccggcgccccagagatggatacctctgaggcggacgat 

CGCAAAGCTCTGGAAGATTCCGGCAAGGAGTACACCAGTGAAGTGCGTGAGGGGTTACGG 
GAGG^AAATTCGCGACTGTTTTATGTCGGTATCACGCGCAGCGAACGGGTGTTGCTCGTG 

a?gg™ggcgcSgatgaaagtggcacaaaggcgaaagttccctacggccac 

ATCCTTCGGGATAAAGCGCCGGAGTGCGTGGTGTCGTGGTGGGAAGGGGAAGAGGGGGAC 
GTCGAAAAGCAAAAACCTGCGGAAGGCGTCTTCCCGCAACTGCTCGCCGCTGACTCCTCC 
GGCG^^^CGCGGCCCGCGCGCCGAGCCAAACAACGAGGGCGGGCTGGAAAGC 
TTGTGGGAAAAAGAGGTAAGCGCGCTTATCGACGAACACCGCCGCCTTTCCAACCCCATC 
GTCGAAGTCGAAACGCCCCGCGAACTCACGGCCACCGACCTCGTCTCTATGAAAAACAAT 
CCCGAACAGTTCGCCCGACGAATGCGTCGCCCTGTCCCGTTCAAACCAAACACCTACGCA 

aScSgScacactgttccaccaatggctcgaagatcggtttggcagcaccgcgcttctc 

™GAAACCGAGCTCCCCGGCATCGACGAGGACTACTCGGATGACGCATTCATCGAACTC 

cgcga^cgSccLggatctacttgggaaaaccgcacaccggaattcgtcgaacatcc^ 

Scgaagtaacgatcggcgaacacgtcatccgcggccgcatggacgccgtcttccacacc 

gmgg^acctggatggtggtcgactggaaaaccggacgcaccccaaccggccccgaaatg 

gacgcagcgmcmccagctcgctgtctatagactcgcctgggc^^ 

gSctgaISaagtccgcgcagcattccattacgtcgcccacgatcacacctttgagccg 

aacgatctgccgactcaagaagaactagcccggctgctcagtcaggaa 

>RXA017 3 6-downstream 

tgat gc gcc t aagat caaacaag 



^tcgatcgtaIgattccgatcgccccacccggatcgattgcctacgacatgatcaacg 
cctgggcgcgagataaacaaaactaagggagctttttaca 

xdy z\ n 17 3 9 

gtgatcaatttgcaggacctcgacgaggatcaacgcatcgctgcttctgcgcctcgcgga 

ccaStgtgcattctcgccggagccggcacgggtaaaactcgaacgattacttatcgcatc 

gcgcatctgattgatcagggttttgtgagcccgaatcgtgttcttgctgtgacgtttaca 

tccScgcgScaLggagatgcgtcatcgcttgaatctcatggggatcggtggcgtgcag 

gcSggacattccacgcagcagcgaggaagcagttgttgtatttctggcctcaggtggcg 

ggtaatctgccgtggcgcctgttggataataagtttcaacttgtgggtcgtgcggttcgt 

gg^gcggttggaatcgcagactgaaaaagttcgcgatattttgggtg™ 

gcgaaggcgtcgttgattacacctgagcagtatccggatcgtttgggtacgaggacccct 

ccggcgcccgcggagaaaatcgctgaggtgtatcagcgatacgaaaacatgaaggcaacc 

cctgaggggatgttgcttgatttcgacgatctgttgcttcacaccgccggggcgttg 

>RXA017 39-downstream 
tagaattccccggcggtggcgga 



tcag2gItacga1aa?atgaaggcaacccctgaggggatgttgcttgatttcgacgatct 
gttgcttcacaccgccggggcgttgtagaattccccggcg 

>RXA0 17 4 0 

gtggcggaggagttccgccagcagtatcgcagctttgtggtcgatgagtatcaggatgtg 
acgcctctgcagcagcgggtgctcgatgcgtggctcggcgatcgcgatgacctgacggtt 
gtcggcgatgctaaccagacaatttattcgttcacgggggcaacacctgaatttttgctt 
aatttctcgaggaaatatccggaggcaaccgtcgtcaagctgcagcgcgactaccgctca 
acgccgcaggtcaccgcgctggccaataccgtcatcggccaggcgcgggggcgcgttgct 
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GGCACGCGCCTGGAGCTTCAGGGAATGCGGATCGCCGGGCCGGAGCCCGAATTTTCGGCT 

ttcgacgacgaacccaccgaagcccgcgaagttgcgggccgcattttgacgctgct™ 
aIcgScg?tcaggcctcagaaatcgccgttttgtaccgcatcaacgcgcagtcggcggtt 
??cgagcaagcgcttgccgacgccggcatcgtatatcaggtgcgcggcggcgaaggcttt 
ttcacccgcccagaaattcgccaagccctgagtcaactgatccgcacttcccaacgcgac 
gtcSSgaaagcgatctggtgcgtctgacgcaacgcacactcgtgccacttgggttgagt 
tcggaagagcccagcggtgcccaagagcgggaacgctggcaatcgctcaacgctttagtc 
gatc^gtgaaagaccttgttaaagccacaccagatttggatctcacaggcttgctgctg 
aaacttcgggaacgccaagaggcgaagcatccgccgaccgtcgaaggtgtcaccttggca 
?cgctacacgcggcgaaaggcctcgaatgggatgcggtgtttcttgtcggacttgtcgat 
tccacgttaccgatcagccacgccattaaatctggcgatgaagcaatcgaagaggaacgt 
cgcctgttctatgtcggtgtgacccgtgcccgcgaacacctccactgcagttgggcactc 
gcgaggcaagaaggcggacggaaatcgagaaagcggagtcgattcctcgatggcatagt^ 
gtggagatggcctccgaatcgggcacacctcgcagcaatcgtccgaaaaactgccgagtg 
tgcggatcggttctttcaagccctgccgaaaaagctgtcggtcggtgtgcgagttgcccg 
atccaagcggatgaacgagtcttcgaacagctgcgaacgtggcgcaatgacaccgcgaag 
cgcgaaaacaaagcggcgtacatggtgttcagcaatgcaacgttgatggcgatcgctgaa 
atgaaccccaccaacgaaaacgaattgctcagcgtgccgggtgtggggccgatgaagatc 
gagaactatggcgatgacgtgctcgcgattttgggagcactt 

>RXA0 17 4 O-downstream 
TAGGAACCTAAACTCCAACACAT 



tSaaaaaggcctttaaaaagcaatctgaagctctaggtattgtctatacccctgttgag 

ATCGTGGACTTTATTCTGCGAGCTGCCGAT GATGTGTCCAAGAAGCATTTTGGTCGTGGC 

ttaagcgataaagatgtccatgttcttgatcctttcaccggtacgggtacttttatggtg 

ATTGCAGTCAGGTCTAATTAAGCCTGAAGATTTGGCCCGTAAATATGCCAATGAG 

ctgcacgctactgagatcatgttgcttgcctattatgttgcggccgttaacattgagacc 

ACTTATTTTGGTCTCGAGGGAGAGCGTGCTCTGCGTAATGGTGAAGATGCGCCGGTCTAT 
GAGCCGTTTGATGGCATTGTGTTGGGTGATACCTTCCAGATGTATGAAGACGATGACAAA 
CTCGATCTAGATGTTTTTACTGCTAACAATGACCGTATGGAGCGTCAGAGACTTACTCCT 
GTACAGGTTATTGTGGGTAACCCGCCTTACTCTGTGGGGCAATCGAGTGCGAATGACAAT 
AACGCAAACCTCAAGTACCCCACTCTTGATCGACGTATTGAAGATTCTTATGCGAAGTAT 
TCGACCG^AACAAATAAGAACTCTCTGTACGACTCCTATTTACGTGCTTTCCGGTGGGCA 
ACAGATCGTATTCACACACAAGGGGTTGTTGCTTTTGTTTCTAACAACGGTTGGGTTGAC 
GGCAATACCGCTGATGGTGTGCGCCTAAGTTTGGCACAGGACTTCTCCGAGATTTATGTT 
TTCAACCTTCGTGGCAATTCCCGAACAGGTGGTGATTTGGCTAAGCGCGAGGGCGGCAAC 
GTCTTTAATGTCCGTGTGGGTACTCAAATCATTGTTGCCGTGAAAAACCCACAATTGTCT 
GGTTGCAGGATTCTTTATAAAGATATTGGTGACAATCTCAGCGCGGATGCGAAGTTGAAC 
GAGATTGCCGTTGCCACAATTGAGGGCGCTGAGTGGCAGACTATTTCGCCTAATGAATAT 
GGAGATTGGATCAGCCAGCGCTCTGTAGATTTTGATACCTGGCCTGTACTCGGTGATAAG 
AAAAACAAATCTGCATTAAAGGTTTTTCAAACCTTTTCTGCTGGTCTAAAGACTGGCCGC 
GATGCCTGGTGCTATGGGCCAACATCTGCGCAGGTAAAAACTAATATCACCCGGTTATTA 
GAAACCTATGAACAAGCTCAGCAACGGTTTAATTCGTGGGTTGTGGATAACGGAGTGACA 
TCTCCTAAGGAAGCTGACGTTAATCAATTCCTTAAGCAGAACCCTGATTTAGCGGATAGC 
AAGAAAATATCCTGGGATTCCAATCTAAAAATGTCCTTGTCACGCGGTGATACTTTTTCT 
TTTGATCCAAGCAGCATCCAAATGTCCTTGTATCGTCCATTTTTCCCTCAACAGACATAC 
TTCCATGTTTCATTGAACCAGCGTCGATACCAGTTACCGTCAATGTTCCCGACCCCGGAA 
CATGACAACCAGGGCTTTTATATCGTCAACCCAGGTAGTGCCAAGCCATTCTCTACCCTT 
GCAACAAATCTACTTCCAGATCTTGCTATGTGGGGTTCTAACGCCGGACAGTTCTTTACC 
CGATGGACTTGGGAACCCATCGAAACTCGAGAAGGCGAATTAGACTTCGGTAATGGACTT 
TTCTCCACAACCCCAAAAAAGGGAGTTGAAGGCGAGATCCTTGACGGTTACCGGCGCGTC 

G AT AAC AT C AC CG AC GAG AT C T T AAAGC T C T AC C AAT C AAG C T T G G G T GAG GATGTCACC 
AAGGATGACATCTTCTACTTTGTTTATGCACAGTTGCATGATCCTGCCTATCGTGAGGCC 
TATGCGGCTGATCTAAAGAAGATGCTGCCACATATTGAAACCCCTACTGATCGCGCACGC 
TTTGAT CACTTTGTGACAGCCGGCAAGGAATTGATGGATCTTCATATCAACTATGAAGAT 
GTTGAACCATGGGATGTGGAGGTAAAGGTCAAAGAAAAAGCTGATCCCACGGATCGTGAG 
ACCTGGCGTGTTACCAAGATGAAGTGGGCTAAGGTTCGTGATCCAGAGACCAAGAAATTG 
GTGGAGGACCATACCACCTTGATTTACAACAGCTCAATCACCATCAGCGGCATCCCCGAA 
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GAAGCTGAAAACTATCAACTAGGTTCACGTTCTGCCATCGCATGGCTTATTGACCGTTAC 
CAGGTGAAGAAAGATAAGGCGTCCGGCATTGTTAATGATCCCAATGATTGGGCTGATGAA 
GTGGGTAACCCTCGCTACATTGTGGAGCTGATTGCTAAGGTCACCCGCGTTGCCGTTGAG 
ACCATGAGAATTGTAGAGGAGCTT 

>RXA0177 2-downstream 
TGAGTTTTCCTACTGCAGCTTCC 



>RXA017 8 6-upstream 

AAGCATCTTGGTGCGCGGGGGTGTTGGGCTGGAAGGTACCCTGTATTTCATGACTTCTTC 
TTCCAGCTTTTCTCGTTTTGATGGCCGCGCACAGGATCAG 

>RXA017 8 6 

ATGCGTGCCGCCAAAATCACCCGTGGATTTACTTCCAACCCTGCAGGCAGCGTGCTTGTA 
GAATTCGGCAATACTCGTGTCATGTGCACCGCTTCTGTGGAATTGGGTGTGCCTCGTTTC 
AAGCGTGATTCAGGTGAAGGCTGGTTGACCGCAGAGTACGCGATGCTTCCTGCTGCGACT 
GCGGAGCGTAACCGTCGTGAATCCATGGCCGGCAAGGTCAAGGGACGCACTCAT GAAATT 
TCTCGTCTGATTGGTCGTTCTTTGCGTGCAGCTGTGGATCTTTCCCAGCTGGGTGAGAAC 
ACCATTGCGATTGACTGCGATGTTCTGCAAGCTGACGGCGGTACTCGTACTGCATCGATC 
ACCGGTGCGTATGTGGCGCTGGCTGATGCCATCAAGGTTCTGCAGGAGCGCGGGGTTGTT 
CCAGGCAGCCCACTTCTTGCA 



>RXA0 17 97 

GGGTCTATAGCGTGGATTGACCTCACCCCAGAAGACCGCAGCGCCTACGACGACCAAGTC 
CGCCAAGGCAGCTGGATGGGCATGCGCCGCTCCGCCATGCTCTCACCAACACCACGCCTA 
AC T T C C G C AAAAAT G C AAC GC AT C C T AG AAC T C T T C G AAG AAG C AG AAG AAC AC GG C C GC 
AAAGCCCTCATCTTCACCTACTTCCTCGACGTCCTCGACGAACTGGAAAAGCATCTAGGC 
GAGCGCGTCATCGGCCGCATTTCCGGCGACGTGCCAGCCACCAAGCGCCAATTGCTTGTC 
GACGCCCTGTCCCACTCCAAACCCGGATCCGCCCTCATTGCCCAAATCACCGCCGGGGGA 
GTAGGCCTAAACATCCAATCCGCGAGCCTATGCATTATTTGTGAACCTCAAGTAAAGCCA 
ACCATCGAACAGCAGGCCGTCGCCCGAGTCCACCGCATGGGCCAAACCGCCACCGTCCAA 
GTCCACCGACTCATCGGCGACGAAACCGCAGACGAACGCATGCTAGAAATCCTGGCAGGC 
AAAACTCACGTCTTCGACGTCTACGCCCGGCTATCTGAAACCGCAGAGATTCCAGATGCT 
GTGGATATCACTGAATCACAGCTGGCAGCACGGGTTATTGATGAGGAGCGTGCACGGTTA 
GGGCTTACTGAATCCACTGGCCCTAAAGATGAAGAAACGGCCTTAAGC 



>RXA017 97-downstream 
TAGTTGCCTAAGGCCGGAATTAA 



>RXA018 2 4-upstream 

CTAAAGCGCTGCTCAAAGAAGTTTTTGACCTCGACGCACTCATCCTCAAAGACCCCAACA 
AC GGC CG AC C AC T C AT C GT G CC C AC AG ACAGG AGAAACT C 



ATGAAAGAAACCGACAACCTACTGCGCGAAAACTCCCACGACCGCGACATCTCTGAAATC 
GTCGCCACCATCACTGCCCTTGACCACCCATCACCCTCACTTCTGCGATTCACAGCTTTT 
GTTCCAGGATCAGCAAACAACCCAGTGTGGGCAGAAGCCAACGTGGCAAT CAGGCTTTAC 
CTCAGCGAAGAATTCGACGACGCCACCCGCGTCTACACCGTCCGATCCTTTGATGCCGCA 
ACTGAAAGCATCGTGGTGGATGTGGTTCAACACCACCACGAAAGCCCCATGATGCGCTGG 
TCAGACACCGTAAAAATCAACGACACCCTCGTGCTCACCGGACCCCGCCCACACTTTGTC 
ATCCCCGAAGGCGAACAAGCAGCACTCTTCCTTGATGACACCGCCATCCCCGCTCTCGCC 
GCTATTTTGGATCAATGGCCAACAGATCTTCGTGGCAAAGGATGGGTTGTCACTGACGAT 
CCCGCAGCCTTCGATGAACTACCCAGCATCGACGGACTGGAACTGAACCTGCTCGCGCCG 
GGATCAGATCCAACTGTTCAGCCACTTGCCCAACAGGCATATGACCTGGAAAACCCAGAA 
ACTTACGTGGTGTGGGCAGCCGGCGAGCGAGATGAAATAAAATCCATCCGCAGGCACTTC 
CGCAAGCAGGTGGGATTGGAAAAAGATGCAGTGGCCGTGTTTGGGTACTGGAAATACAAC 
AC C AC C AAC AC T C AG AT CGATGCAGTCCG C AAAG7AAAAC T AC A T G AAG A T G C T C T C T G AA 
GGGCTACAGCTGGAAAACTTCGACGACCTCTCATTGGAGATT 
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>RXA0 18 2 4 -downstream 
TAAGGGGTCGAGTTTTTAGAATG 

>RXA018 32-upstream 

TTTCAGTCACAGGGAGGGACAAAGCCATGCCCTTAGGCGTTTTCTAGGAGAAGACACTTA 
TGGAACACCCAACTTATTGAGAAAAGGAGGTCGCAAAGTT 



ATGGCTACTTCGAATCGGATAGCTAATGCTATGAACAGTTTGGCCAAGCTGGACAGTTCT 
ATGCAACGCGGCCTTGATAATGCGTTGGCGTTTGTTTTCCGTGGTCGCGTTGTTCCGGCT 
GAGCTTGAGGAGCTTTTGAAGCAAGAGGCTGAGGACAATGTGGTTCATACTGAGTTTGGC 
TATGTTGAGGCGCCGAATGTTTTTAAGGTTTCGGTGAGCCCGAACGATTTTAGTAATCTT 
GTCGATCGTTTTCCTGATCAGCCGGCTCGTTTTGGTGAT CAGAT GAT GAGGTTCTGCAGG 
AACAGTGGCTGGACGTTGGTTGGGCCGGTGATTGTGTTGATTGAAGAGGATTCTTCGTTG 
CACACGGGCCAGTTGAAGTCGGTTTCGGAGAAGGATCCGGATCCGGAGTTAAGTAGCGGT 
TATCTGCCTTTGGAAGGCGACGGCATCCTGCCTGTCGCAGAAAGTGAGTCTAAGAACGTG 
TCTGACAGTTCCCCTTACACTGGTACGGAGTTTTTGCCGGCGCAATCAGCGGATCGCCCT 
TTGGTTCAGGGTGTGCCGCAGTCTCAGGTTGATGCGAATCGCCAGGCTGCGATGAAGCCC 
GCGGGCCCTACGGTGACTTTGCTGCTGCAGGATGGTTCGAGCCGGACTTATTTGGTTCGG 
GAGGGTTCGAACATCATTGGTCGTAGTAAT GATGCGGATCTTCGTTTGCCGGATACTGGT 
GTGTCTCGTCAGCATGTGGAGATCACGTGGGATGGCCGGGATGCCATTTTGGTTGATTTG 
AAGTCGACTAATGGCACCACGGTGAATGACACTCCTGTGGATAATTGGTTGTTGGCTGAT 
GGTGATGTCATTACGGTGGGTCATTCCAATATCGAAGTTCGTATTGTTAGTCCC 

>RXA018 32-downstream 

T AG AG G GAG AG G T T GAT C AAT G G 

>RXA01866-upstream 

ACCCAGATAGTCTGATCAAGGAAGACGCTGGGGCGTTACGAAGAAGCCTTTCCCGACAAG 
TGGATTAAAGCCAGCCTGATTCTTCGATCTCAGCTACCAC 

>RXA018 66 

TTGAAACCCGGCCACCGCGATGACGGCGTCACAGTCCTCATCCCCATTCCAGTGCTGGGT 
GGACTTGATACCGAAGGCTTCGATTGGCTAGTTCCAGGCTTAAGGCTTGATTTGGTGACC 
GAGTTAATCCGCACCATGCCTAAGGCTTTACGACGCACCGTTGTCCCTGCCCCGGATTTC 
GCCGAGCGGGTCTTGCCGTTACTGCGTCCCTACATGACACCACTGACCACCCAACTTGCC 
GATGCACTCCATACCCTGGGCGGCCAAGGAATCAACGCCTCTGATTTCGATCCTGCCAAA 
CTCCCCGATCACCTGCGCATT 



>RXA018 67 

CCAGAGTGGGTGGAAAAAGCAGCCGGCCCATTGCTCAAGCACCAATACTCTGAACCGTAT 
TGGTCCTCAAAGCGTGGCGCTGCCATGGTGCACCGCAAAT CAACGCTCTTCGGTGTGACA 
ATTGTTGCCGTCAAGGTAGTTCCCTACCACACGGTTGATCCCGTGGCTGCGCGCGATATG 
TTCATCCGCCATGCCCTCATCGAAGGCGATTGGTCCACTCACCACCGCTTCTACCACGAC 
AACGTGGCCAAATTGGAGGCAATCGGAGAACTTGAAGCCAAGGCGCGTCGCCGCGACATC 
GTCGTAGATGAAGACACCCTGTTTGATTTCTACGATGCCAAGCTTCCAAGCAACGCCACC 
ACCACCCGCAATTTCGATTCCTGGTGGAAGAAAACATCACGCGTCACACCAGATCTTCTC 
GATTTCGACCCAGATAGTCTGATCAAGGAAGACGCTGGGGCGTTACGAAGAAGCCTTTCC 
CGACAAGT GGAT 

>RXA01 8 67 -downstream 
TAAAGCCAGCCTGATTCTTCGAT 



>RXA01876 

ATCATTGGCCCGAACAAGACATTTTTGGAGTATATTTCTCACGTTTTGCCTGAACTCGGC 
GAGACTGGCGTGGTGTTGTCCACCGTCGGTGAGCTGTTCCCCGGTATCGTCCCAACGGGT 
TCCGAGGACACTTTGACCAGGGAAATTAAGGGCAGCGAGGAAATGGCCAGCATTTTGGCC 
GAGGCAGTCAAGGCGTATCAAGTGCTGCCAGAGAAGACCATCGTGGTCTCTGTTGATGGC 
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ATCGAGATTTCCATTGATGAGAAAACGGTGGCAAAATCCCGCACCCGAGCTCGTCGTGCC 
AGGCAGTCGCACAATTCCGCACGCCCAATTTTCCGCGAGCATTTAGTCGAACAACTCGCG 
CACCAAATGGCTCAAACGATCGGCGCGGATCCGCTGGGCGGCAAAAACCTGCTGTCAGCC 
GCCGACATCGATCAGCTGCACGATGATTTGCTTGACGACGCGGCCCTCCAGTCCGTCATC 
GACGATTTCTGGCCGGAGCTCCGGCCICAGGACGTCCTGCATGATCTGTTGATTTCCGAA 
GAGCGCATTAATGTTGCTGCCGCGGGGTATGACGAGGAAACTAAGTCTGCTTTGCTGCGT 
GGTGAACTCGATCCGTGGGCACCATCGGACGCTGCATTGCTTGATGAGTTAGCCCTGCTC 
ATCGGTCTTCCCGATCCAGAGGAGGCACGGGAGAAGGCTGAGGCCAAATGGCGCGAGCAG 
ATCGAT GACGCTCAGGAAGTCCTGGACGTTCTTAGTTCATCACAGTCATCGGATATTGAT 
GATGTCACGGAAGCTGAAGTTCTCTCCGCTTTCGACGTCATCGATGCGGAAACTTTGGCA 
CAACGCCAAACTGTCACGGATAATCGCACCACTGCGGAACGTGCACAGGCGGATCATAAG 
TGGGCATATGGTCACGTGATTGTAGATGAAGCTCAGGAGCTCAGTCCGATGGAATGGCGC 
ATGGTGTTTCGCCGTAGCCCTTCGCGATGGATGACCCTTGTGGGCGATATTGCACAAACT 
GGTTGGCCTGCCGGCGTTGACGATTGGGCAGAATCACTGTGGCCCTTCGTCGAAAAGCGT 
TTCAGGCACCACGAGCTCACCGTTAACTACCGCACCCCGGCCGAGATCATGTCGGTGGCC 
AATGAGCTTTTGACGCAGATCAATCCTGATATTGCGCCGGCAATGGCGATCCGCGAATCT 
GGTCGAGAGGTAGTGAACTTGCCGCTTGATGCCGATTTGTCGGCAGTGATGGATAGTTTG 
CGTGAGGAGGATTCACAGCGCACCATCGCGGTGATTTCTTCGCGCCGCCACCACGAAAGC 
GATTTCTACCTGGTCGATGACATCAAGGGCTTAGAGTTTGACCACGTCATCGTGGTGGAT 
CCTGCGGGAATCGTTGAAGAATCCCCCCAGGGATTGCAAGACCTCTACGTTGCGGTCACT 
CGTGCAACGCAGAGCCTCACCATTTTAGGTGAG 

>RXA0187 6-downstream 
TAGCAGGTTATGAGCTCAGGGCC 



>RXA0 18 93 -upstream 

AGTCCTGATACATTTAGTCTTATAAACAGCGTGGCTTATCTAGGTTCGATTCTAGGATCC 
AT C AG AA T C C AC G C T G T T AG AAAAAC AC AG GAG T G AA T AA 

>RXA018 93 

ATGATTGAT G AAAT T C T G T T C G AAG C GG AAG AG CGCATGACC G C AAC GGTCGAGCACACC 
CGCGAAGACTTGACCACCATTCGTACCGGTCGCGCAAACCCGGCTATGTTCAACGGTGTC 
ATGGCTGAATACTACGGCGTGCCTACTCCTATTACTCAGATGTCAGGCATCACTGTTCCA 
GAGCCTCGCATGCTGCTGATCAAGCCTTATGAGATGTCTTCCATGCAGGTCATTGAGAAT 
GCTATCCGTAACTCTGACCTTGGTGTTAACCCCACCAACGATGGCCAGGTGCTGCGTGTG 
ACCATCCCACAGCTTACTGAAGAGCGTCGTAAGGACATGGTCAAGCTTGCTAAGGGTAAG 
GGCGAAGACGGCAAGATTGCCATTCGTAACATCCGCCGCAAGGGCATGGACCAGCTAAAG 
AAGCTGCAAAAAGATGGCGACGCTGGCGAAGATGAAGTACAGGCAGCAGAAAAAGAACTA 
GATAAAGTCACCGCTGGTTTTGTTGCGCAGGTCGATGAAGTCGTTGCTCGCAAGGAAAAG 

GAACTGATGGAGGTC 

>RXA018 93-downstream 
TAGAAGACCTTTATCGCAATGGC 



TAAGACTTAGAAAGGGGCTTAACATGGCAGTCGTAACCATGCGAGAGCTTCTCGATGCTG 
GTGTGCACTTTGCCACCAGACCCGCCGCTGGAACCCAAAG 

ATGCGTCGTTTCATCTTCACCGAGCGTAACGGCATCTACATCATTGACCTTCAGCAGACC 
CTGACCTACATCGATCAGGCTTTCGAGTTCGTCAAGGAAACCGTTGCTCACGGTGGCACC 
GTTCTTTTCGTTGGTACCAAAAAGCAGGCTCAGGAAGCTGTTCAGGTTGAGGCAGACCGC 
GTTGGTATGCCTTACGTGAACCACCGTTGGCTCGGCGGCATGCTGACCAACTTCCAGACC 
GTTTCCAAGCGTCTGAACCGCAT GAAGGAACTGCAGGCAATGGATGCTGCAGAAAACGGC 
TACGAGGGTCGCACCAAGCGCGAAGTTCTCATGCTGACCCGTGAGCGCACCAAGCTGGAG 
CGCGTCCTCGGTGGTATCGCAGAGATGACCCGCGTGCCTTCCGCACTGTGGATCATTGAC 
ACCAACAAGGAGCACATCGCTGTCGCTGAGGCTCACAAGCTGAACATCCCAGTTGTTGCC 
ATCCTGGACACCAACTGTGACCCAGACGTTGTTGACTTCCCAGTTCCTGGTAACGACGAC 
GCAATCCGCTCCACCGCACTGCTTTCCCGCGTTATCTCCACCGCTGTGGAAGAGGGTAAG 
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AAGGCACGCGAGGAGCGTCAGCTGGCAGCTGCTAAGGATGCAGCAGGCGACGCAAAGCCT 

Sggcagaggaagcaccagcagcagctgaggctgaagaggcacctgcagctgaggctgaa 

GAACACCTGCAGCTGAGTAAGCTGCCCTTAACTGCAGTTTCTGCAGTTAGC 

>RXA0 19 12 -downstream 
TGACCAATTTAAAGCCCCCACGA 



>RXA01 94 8 

TCTGTAGAACTCCCTGCAGAGATTTTTGACCGTGAGGTCTCCGTCGCACTGCTGCACCAG 
GTTGTCAACGCACAGCTTGCAGCAGCTCGACAGGGCACCCACTCCACCAAGACCCGTGGC 
GAAGTACGTGGCGGTGGCCGTAAGCCATTCCGTCAGAAGGGAACCGGTCGCGCTCGTCAG 
GGCTCGATCCGCGCACCTCACTTCACCGGTGGTGGCATCTCCCACGGCCCTAAGCCACGC 
GACTACTCTCAGCGCACCCCTAAGAAGATGATCAAGGCTGCACTTTACGGTGCACTGTCT 
GATCGTGCACGCAATGCACGTATCCACGTCGTCTCCGAATTGGTGCCTGGCCAGACCCCT 
TCGACCAAGTCTGCAAAGGCTTTCATCGAGCGTCTGACCGAGCGTAAGTCCGTGCTGCTC 
GTAGTGAGCCGTGAGGATATCAACGCCCAGAAGAGTGCTAACAACCTGCCTGGCGTCCAC 
ATCCTGGCCGCTGATCAGCTGAACACCTACGACGTTCTCAAGTCTGACGACGTTGTGTTC 
TCCGTTGAGGCTCTCCACACCTTCATCAACCGCGCTTCCGGTGCGGCACAGGAGGAGCAG 



>RXA01 94 8 -downstream 
TAATGGCTACTATCGCCAACCCA 



>RXA0194 9— ups t ream 

CCTACGACGTTCTCAAGTCTGACGACGTTGTGTTCTCCGTTGAGGCTCTCCACACCTTCA 
TCAACCGCGCTTCCGGTGCGGCACAGGAGGAGCAGAACTA 

>RXA0 194 9 

ATGGCTACTATCGCCAACCCACGCGACATCATCATCGCACCGGTCGTTTCTGAGAAGTCC 
TACGGCCTCATGGAGCAGAACGTTTACACGTTCTTCGTCTCCACTGACGCTAACAAGACT 
CAGATCAAGATTGCCATCGAAGAGATCTTCGGCGTCAAGGTTGCATCTGTGAACACCGTT 
AACCGTGCAGGTAAGCGCAAGCGCTCCCGCACCGGCTTCGGTACTCGCAAGGCTACCAAG 
CGCGCTTATGTGACTCTTCGCGAAGGCAGCGACTCCATCGACATCTTCAGCGGCTCCGTC 



>RXA0194 9-downstream 

T AAG AC G T C GAT AG AAAAG G AC A 



>RXA0 1950 -upstream 

GGCTACCAAGCGCGCTTATGTGACTCTTCGCGAAGGCAGCGACTCCATCGACATCTTCAG 
CGGCTCCGTCGCTTAAGACGTCGATAGAAAAGGACACATT 

>RXA0 19 5 0 

ATGGCTATTCGTAAGTACAAGCCGACAACCCCGGGTCGCCGCGCAAGCTCCGTTTCCATG 
TTCACGGAGAT CACCCGTTCGACCCCTGAGAAGTCACTTCTCCGCCCACTGAGCAAGACC 
GGCGGACGTAACTCTCACGGCCACATCACCACCCGTCACCGCGGTGGTGGACACAAGCGC 
CGCTACCGCGTCATCGACTTCCGTCGTAACGACAAGGATGGCGTATTGGCAAAGGTCGCT 
CACATCGAGTACGACCCAAACCGTACCGCTAACATTGCACTTGCTTCACTACTTCGATGG 
CGAGAAGCGTTACATCCTCGCACCGAAGGGCCTGACCCAGGGCACCGTTATCGAGTCCGG 
CGC T GCAGC CGACAT CAAGGT TGG 

>RXA01950-downstream 
TAACAACCTGCCACTGCGTAACA 



GGCAAGGGCAAGCCTTTGTACGCACCTAACGTTGACTGCGGCGACCACGTAATCGTGATC 
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AACGCTGACAAGGTTGCAGTTACCTCCAACAAGCGCGAGCGCGAAATGCGTTACCGCCAC 
TCCGGTTACCCTGGTGGCCTGAAGTCCATGACCCTGGGTCGTTCCCTGGATCTGCACCCA 
GAGCGCACCATCGAGGATTCCATCGTCGGCATGATGCCACACAACAAGCTCACTGCTGCT 
TCCGCAAAGAAGCTGCACGTTTTCTCCGGCTCCGAGCACCCATACGCTGCTCAGAAGCCT 
GAGGCCTACGAGATCAAGAAGGTGGCCCAG 

>RXA020 37 -downstream 
TAATGTCAGAGCCTATCCAGAAC 



C^CTGCTTCCGCAAAGAAGCTGCACGTTTTCTCCGGCTCCGAGCACCCATACGCTGCTC 
AGAAGCCTGAGGCCTACGAGAT CAAGAAGGTGGCCCAGTA 

>RXAO 203 8 

ATGTCAGAGCCTATCCAGAACGAGAACGTAGAGAGCAACGTCGCAGACGCTGCTGACATC 
GCTGCAGCAACCGCTGCAACCGAGGAGTTCACCAACACCATCGGCGATGCAATTGCTACT 
GCTTCCGAAGAAGAGACCATCGAGGCTGCACCAGTAGTACTCGACGGCCCAATCCAGACC 
GTTGGTCGCCGTAAGCGCGCCATCGTTCGCGTCCGCCTTGTAGCTGGCTCCGGCGAGTTC 
AAGTGCAACGGTCGCACCCTGGAAGAGTACTTCCCTAACAAGCTGCACCAGCAGCTGATC 



> RX A 02 0 41 

CGTTTGGGCATCACTTCCGACTGGAAGTCCCATTGGTACGCCGACAAGTCTTACGCTGAC 
TACGTCGCAGAAGACATCAAGATTCGCGAATTCCTGTCCAAGGGCCTCGACCGTGCCGGC 
ATCGCCGACGTCGTCATCGAGCGCACCCGCGACCGCGTTCGCGTAGACATCCACACCGCT 
CGCCCAGGCATCGTCATTGGTCGTCGTGGCGCTGAGGCTGACCGCATCCGCCGTGAGCTC 
GAGAAGCTCACCGGCAAGCAGGTTGCCCTCAACATCCTCGAGGTCAAGAACGTCGATGCT 
AACGCTAAGCTGGTGGCACAGTCCATCGCTGAGCAGCTGACCAACCGCGTGGCATTCCGT 
CGCGCAATGCGCAAGGCTATCCAGTCTGCAATGCGTCAGCCACAGGTTAAGGGCATCAAG 
GTCGTGTGCTCCGGTCGTCTCGGCGGTGCCGAGATGTCCCGCACCGAGCGCTACCACGAA 
GGTCGCGTTCCACTGCACACCCTTCGCGCAGAAATCGATTACGGCACCTACGAGGCTCAC 
ACCACTTTCGGACGCATCGGCGTCAAGGTGTGGATCTACAAGGGTGACGTCGTTGGTGGA 
CGTCGCGAGAGCGAGAT CAATGCACCCGCAGAGCGTCGCGGCCGCGGCGACCGCAACGCA 
CGTCCGCGTCGTGGTGGCCAGCGTCGTCAGCGTGCTGAGCAGAAGCAGGAGGGC 

>RXA02 041 -downstream 
TAAACATGCTTATTCCTAAGCGC 



>RXA02 042-upstreara 

ATGCACCCGCAGAGCGTCGCGGCCGCGGCGACCGCAACGCACGTCCGCGTCGTGGTGGCC 
AGCGTCGTCAGCGTGCTGAGCAGAAGCAGGAGGGCTAAAC 

ATGCTTATTCCTAAGCGCGTTAAGTACCGTCGCCAGCACCGTCCTACCCGTAGTGGTATC 
TCCAAGGGCGGCAACCGCGTCACTTTCGGTGAGTACGGCATCCAGGCTCTCGAGCCTGCC 
TACAT CACCAACCGTCAGATTGAATCTGCACGTATTGCAATCAACCGCCACGTCAGGCGT 
GGTGGCAAGGTTTGGATCAACATCTTCCCAGACCGCCCACTGACCCAGAAGCCACTCGGC 
GTTCGTATGGGTTCCGGTAAGGGCCCTGTGGAGAAGTGGGTTGCAAACATCAAGCCGGGC 
CGTATCCTCTTCGAGATGAGCTACCCGGACGAAGCTACTGCTCTCGAGGCTCTGCGCCGC 
GCTGGCCAGAAGCTTCCATGCAAGGTCCGTATCGTCAAGAGGGAGGATCAGCTC 

>RXA02 04 2 -downstream 
TAATGGCTATCGGTACCCCAGCA 



>RXA02 0 4 3-upstream 

TGAGCTACCCGGACGAAGCTACTGCTCTCGAGGCTCTGCGCCGCGCTGGCCAGAAGCTTC 
CATGCAAGGTCCGTATCGTCAAGAGGGAGGATCAGCTCTA 
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>RX AO 2 04 3 

ATGGCTATCGGTACCCCAGCACACGAGTTCCGTGAGCTCAACGAGGAAGAACTGGTTACC 
CGCCTCAACGAGGCTAAGGAAGAACTGTTCAACCTTCGCTTCCAGCTTGCCACCGGCCAG 

CTGACCAACAACCGCCGCCTG 



c^Sgccctgaatctgatgtctccaagatgcgcgcttcaattgtcagccgttacggcc 

TGGCAGATATCGCTCGCGAAATTGATCTTGGCAACCACAT 

ATGCTGGGCAAAGGCGAATTGCTCACCGAAGGTCGCAGTAAGGATTCCATTCTTGCGGAC 
ACCACAGAGGCGTTGTTCGGCGCGATTTTCCGCCAGCACGGTTTTGAAACCGCCCGCGAC 
GTAATTTTGCGCCTGTTTGCCTACAAGATCGATAACGCATCGGCCAGGGGCATTCACCAG 
GACTGGAAGACCACGCTGCAGGAGGAACTTGCTCAGCGCAAGCGCCCCATGGCTGAATAT 
TCCGCCACCTCAGTCGGTCCGGATCACGATCTAGTGTTCACCGCCATCGTGACGCTGGAA 
GGTGAAGAAATGGGTCGGGGAGAAGGCCCGAACAAGAAGCTGGCCGAGCAGGAAGCAGCG 
CACCAGGCATTCCGAAAGCTTCGGGAGTCCCGTGCC 

>RXA02 07 7 -downstream 
TGAACTGCCTGAAGTTGAGGTGG 



CACTGCCA^GCTGCCAATTACCGTTGATGAAGAGGGCTACCTCATCGCCGCTGGTAACT 
TCATTGAGCCACTCGGCCCTGCATTCTGGGAGCGTAAGTC 

>RXA0 214 5 

ATGAGTCTAGCTACCGTGGGAAACAATCTTGATTCCCGTTACACCATGGCGTCGGGTATC 

CGTCGCCAGATCAACAAGGTCTTCCCAACTCACTGGTCCTTCATGCTCGGCGAGATTGCG 

CTTTACAGCTTCATCGTCTTGCTGCTGACTGGTGTCTACCTGACCCTGTTCTTCGACCCA 

TCAATCACCAAGGTCATTTATGACGGCGGCTACCTCCCACTGAACGGTGTGGAGATGTCC 

CGTGCATACGCAACTGCGTTGGATATTTCCTTCGAGGTTCGCGGTGGTCTGTTCATCCGC 

CAGATGCACCACTGGGCAGCCCTGCTGTTCGTTGTATCCATGCTGGTTCACATGCTCCGT 

ATTTTCTTCACCGGTGCGTTCCGTCGCCCACGTGAAGCAAACTGGAT CATCGGTGTTGTT 

CTGATCATCCTGGGTATGGCTGAAGGCTTCATGGGTTACTCCCTGCCTGATGACCTGCTC 

TCTGGTGTTGGTCTTCGAATCATGTCCGCCATCATCGTTGGTCTTCCGAT CATAGGTACC 

TGGATGCACTGGCTGATCTTCGGTGGAGACTTCCCATCCGATCTGATGCTGGACCGCTTC 

TACATCGCACACGTTCTAATCATCCCAGCTATCCTGCTTGGCTTGATCGCAGCTCACCTG 

GCACTTGTTTGGTACCAGAAGCACACCCAGTTCCCAGGCGCTGGCCGCACTGAGAACAAC 

GTGATCGGTATCCGAATCATGCCTCTGTTCGCAGTTAAGGCTGTTGCTTTCGGCCTCATC 

GTCTTCGGTTTCCTCGCACTGCTTGCTGGTGTCACCACCATTAACGCAATTTGGAATCTT 

GGACCGTACAACCCTTCACAGGTGTCTGCTGGTTCCCAGCCTGACGTTTACATGCTGTGG 

ACAGATGGTGCTGCTCGTGTCATGCCGGCATGGGAGCTCTACCTCGGTAACTACACTATT 

CCAGCAGTCTTCTGGGTTGCTGTGATGCTGGGTATCCTCGTGGTTCTGCTTGTGACTTAC 

CCATTCATTGAGCGTAAGTTCACCGGCGACGATGCACACCACAACTTGCTGCAGCGTCCT 

CGCGATGTTCCAGTCCGCACCTCACTCGGTGTCATGGCGCTTGTCTTCTACATCCTGCTT 

ACCGTTTCTGGTGGTAACGATGTTTACGCAATGCAGTTCCATGTTTCACTGAACGCGATG 

ACCTGGATCGGTCGTATCGGCCTCATCGTTGGACCAGCTATTGCATACTTCATCACTTAC 

CGACTGTGCATCGGCTTGCAGCGCTCTGACCGCGAGGTCCTGGAGCACGGCATCGAGACC 

GGTATCATCAAGCAGATGCCAAATGGTGCCTTCATTGAAGTTCACCAGCCACTTGGCCCA 

GTTGATGACCATGGTCACCCAATCCCACTGCCATACGCTGGCGCTGCGGTTCCAAAGCAG 

ATGAACCAGCTTGGTTACGCTGAGGTTGAAACCCGCGGTGGATTCTTCGGACCTGATCCA 

GAAGACATCCGTGCGAAGGCTAAGGAAATTGAGCACGCAAACCACATTGAGGAAGCGAAC 

ACTCTTCGTGCACTCAACGAGGCAAACATTGAGCGTGACAAGAAT GAGGGCAAGAAC 



>RXA0214 5-downstream 
TAGTTTCTAGGACTTCATCTCTG 
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cggSaggc^gcSSaagtgcactggctgatgtggctggtcgctggactcttcgtcg 

TGTTCTTCGCGATTGATCCCATCATGGAAGCTGTCGGCTA 
spysni 17 9 

ATGACAACGCGCACGGTAATTTCTGATCCCGCAGATCCTCGTCTGGAT GATGTCCGCGAT 
CTCAACCATTCCGATTCCCGGCCAGACCTACCCGGTGGCAAAGGCCTTGTTGTTGCCGAA 

g™Sggtggttggtcggcttctggaatcgcgttacccagtgcgtgcgatcgtcggg 
?SaaaaIcaagctggattctttcctcgacagcatcgatgcatcccttgttgaaggcatc 
ccISSatgaggtatcccgcgagctcctcgcagaggtcgcaggttttgatatgcaccgc 
ggacttctggcgacagccgatcgcaccgaggaagcaagtgttgcgcaggttctagaaaac 
gcccgcaccgtggtggtgctggaaggcgtaggcgatcacgaaaacatcggatccatgttc 
cgcScSSgcaggcatgggcgttgacgccatcttgttcggcaacggttgtgccgatcct 
Sg^cgacgtgtcgttcgagtctcaatgggccacgtgctccgcctgccgttcgcacac 
ttggaaggcacctacaccacgtggcagcgcagcttagagcagctcaaagaagccggattc 
Scctcg?Scactcaccccagatccagaggcggaacacctcgaagatgcgctcgcaggc 
aaagacaaagtggctctactcgtgggcgctgaaggcccaggcctgaccgagcatgcgatg 
™ccaSgatgtccgcgcccgcatcccgatggcgccgggtaccgatagcttgaacctg 
gctacctcggcggcgattgcgttttatgaacgggatcgctcacagcgt 

>RXA0217 9-downstream 

taagtaacagcgctaagtagtag 



gcctgaacgtgagatcaaaaccccgtctatacagggcatttgaaagata 
ccattatctaatttcctatccatttcggagcaatttacat 

■spy 7\ n 9 190 

AT GCC C AC C AAC AAT GC AC C T C AG GT AGC CAT C AAC G AC AT TGGCTCTGCT GAGG AC TT C 

cttgcagcaatcgacgcaaccatcaagtacttcaacgatggcgatatcgttgaaggcacc 

GTGGTAAAGGTCGATCGTGACGAGGTACTTCTCGACATCGGATACAAGACCGAGGGTGTC 
ATCCCATCCCGCGAGCTGTCCATCAAGCACGATGTCGATCCAGACGAGGTCGTCGAAGTC 
GG C G ACC AAAT T GAC G C AC T T GT C CT C AC C AAGG AAG AC AAAGAAGG T C G T C T GAT CC T T 

tccaagaagcgtgctcagtacgagcgtgcttggggcgccatcgaggagctcaaggaaaag 

GACGAGCCAGTTACCGGTACCGTCATCGAGGTCGTCAAGGGTGGCCTCAT CATCGACATC 

gctctccgtggcttcctgcctgcatccctcgttgagatgcgtcgcgtccgcgacctggat 

CCGTACATCGGCCAGGAGCTCGAAGCTAAGATCATCGAGCTGGACAAGAACCGCAACAAC 
GTCGTTCTGTCCCGTCGCGCATTCCTCGAGCAGACCCAGTCTGAGGTCCGCTCCGAGTTC 

SgcLcagctccagaagggccaggtccgcaagggcgtcgtctcttccatcgtcaacttc 

GGCGCATTCGTCGATCTCGGCGGTGTCGACGGACTGGTTCACGTTTCCGAGCTGTCCTGG 

Lgcacatcgaccacccatctgaggttgtcaccgtcggcgacgaagtcaccgttgaggtt 

CTCGAGGTCGATCTCGACCGCGAGCGCGTCTCCCTGTCCCTGAAGGCTACCCAGGAAGAC 
CCATGGCGCGTCTTCGCTCGCACTCACGCTGTGGGCCAGATCGTTCCAGGCAAGGTCACC 
AAGCTGGTTCCATTCGGTGCGTTCGTTCGCGTCGAAGAGGGCATCGAAGGCCTCGTCCAC 
ATCTCCGAGCTGGCTCAGCGCCACGTCGAGGTTCCGGACCAGGTTGTCGCAGTTGGCGAA 
GAGGTCATGGTCAAGGTCATCGACATCGATCTCGAGCGTCGTCGTATCTCCCTGTCCCTC 

SgcIggctgacgaggactacaccgaagagttcgacccatccaagtacggaatggctgac 

TCCTACGACGAGCAGGGTAACTACATCTTCCCTGAGGGCTTCGACGCCGAGACCAACGAA 

tggctcgaaggcttcgatgagcagcgtcaggcttgggaagctcgctacgccgagtccgag 
cgtcgcttcaccgctcacaccgctcagatcgagcgtcgtcgtcagcaggctgaagaggca 
gctgccgaggctccggccggcaactactccactgattctgcagaagatgcacctgcagca 
gaagcagttgaagagtccgctggctccctcgcttccgatgagcagctcgctgctcttcgc 

gagaagctcgcaggtaac 

>RXA02 190 -downstream 

taatagttcctgcacctcttaag 



^Sgmg^cttcgcgcagccctcaagttggcctaaaaatctgatgtagtatcttcgg 
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ATTCATGGCAAAAACCCGCGTCCCCGCTCCTGAAAAGTCG 
>RXAO 2241 

GTGGCGCGGGTTTTACCTCTTTTGGGGTTACCTCACCTGGATCGACTGTTTGATTACCGC 

ATCAGCGAAGACCAACACGATGATGTGCAACCTGGCGTGCGGGTGCGCGTGCGTTTTGGT 

GGACGTTTAGTTGATGCCATCGTGATGTCACGCACCGCGCAAACCTCGCACGAGGGAAAG 

CTGATGTGGCTGGATCGGGTGATTTCGCCGATCGTGGTGTATCCACCTCAAACAGCAAAG 

CTAATTGAGCAACTCAGTGATCGCTATGGCGGGGTACGTTCGGATCTCATCCGTTCGGCG 

CTACCGGCGCGGCATGCTGGGGCAGAAGAGGCAGATACCTCCACGTCGTGGGAGTCATTG 

GGTGAGGITAAAGAACCCGATTTATCGTCGTGGTCTGCGTAT CAGCATGGTCAATCATTT 

GTTGACGCCGTCTTGGCGGGAACAACTGCGCGGGCGTCATGGCAGATTGCTCCCGGAGAT 

GATTGGGCGCTGGCTTTGGCTTCTTTGGCGGTCAAGGTTGTCAAAGACGGCGGCGGAGCG 

CTTCTCGTAGTGCCTGATCAGCGCGATCTCGACCGCTTGGAAGCTGCGCTTCGAGGTTTG 

GTTGCGGCGAAACAAAT CACTGTGCTTAATTCAGGTCTTGGTCCGCAGGCACGATATCGG 

CGTTTCCTATCGGTACTCAGTGGGCAGGGACGACTGATTATTGGAACCAGAAGTGCCGCT 

TTTGCACCCGTGAAGGATCTGAAACTGGCCGTCATTTTAAATGATGGCGACGACAACCTC 

GTTGATCCTAGAGCGCCCTATGCCCACGCCAGGGAAGTGCTGACCACGCGTTCCAGTTTG 

GAAGCAAGCTCCTTGATTATTGCGGGACATGCGCGGACCGCGGAAACCCAATTGCTGGTG 

GAATCGGGATGGATGCACAATCTCATCGCACCGAGGGATACCATTCGCACTAGGATGCCG 

CGTATTCAGGCAGTGGGCGATTCCGATTTCCAGATGGAACGCGATCCAATGGCCCGATCA 

GCGCGGCTGCCTGGCATTGCGTTTCATGCGGTGCGCAGCGCCTTAGAACGTGATCAACCA 

GCGCTTATCCAGGTACCAAGGAAAGGCTACGTGCCAACCTTGGCGTGTGGAAACTGCCGC 

ACCCCAGCGCGGTGCCGGCACTGTAATGGGCCTGTGGGACTTCCCCAGGGAAGCTCTGAT 

CTAGCGGGAGTGCCCACTTGCCGATGGTGCGGACGCCCTGATTCGCGGTTTAAGTGCCAA 

AACTGCGGCTCTCCAAAACTGCGTGCTGTGGTGCTGGGAACGGAACGCACAGCAGAAGAA 

CTGGGCCGCGCGTTCCCGTCTGTGCGGGTAATTACCTCTGGTGGCAACAAGGTGGTGGAT 

TCGGTGGAAAACCGAGCCAGCATTGTGGTGTCCACGCCAGGTGCAGAACCTTTTGTGGCC 

AACTCGCCGGAGAGACCAGAGAAATCGGAGAAACCAGAGCACAAGGGCGCTTACGGTGCC 

TTGTTATTGCTGGATACCTGGGCGTTGATGGGTCGGCAAGATCTGCGCGCCATGGAGGAC 

GCGCTGCACAAGTGGGCAGCGGCGGCCACGCTGGTGCATTCTCATCTGCACCAGGGTCAA 

GTCATCGTGGTTGCAGATCCATCGTTTCCTGCTGTGCAATCGTTGATTCGGTGGGATATG 

GCAGGTGCTGCAGCGCAAGAGTTGGCTAGCCGACGCGAGGTTATGTTCCCGCCTTCTGTA 

CACATGGCAGCAATCGATGGGGCTACCGCTGCATTGGAAAGTTTCTTGGATTTGGCGGAG 

CTTCCCGATCATGCTGAAGTCCTCGGCCCTGTTGATCTGCCACCGGGTGTGAGTTTGCCT 

GGTGAATATGATGAGCAGCGCTTTGGTCCGCCGCAGCGCCTTCTCAT CAGAACTCCATTG 

GGACCGCGGTCTGAGTTGGGTAGAGCGCTGCGCTCAGCCCAGGTGGCGCGTGCGGTGAGG 

AAGAAT GAT TT GCCGT T GCGT AT TCAGAT GGAT CC GAT T C AC AT CGG A 

>RXA02241-downstream 
TAAAACTGCTGGTGAAAGGCCTA 



>RXA02293-upstream 

TCCACAACCCGCTAGAAAACACATCATCGCCTTAGGTTTCTCTGTAGAAGTTAGGAAAAA 
GATGTGTTCACTCAGCAAATTCTTAATGTACAGGCAATTG 

>RXA022 93 

ATGAGTTCAAGAATTGGCAATTTTCTTATAAATCGCATTTCCACGGGCCTGCCCGTAGAA 
AATATTATCCCTCACCTGCAAGAAGCTTTTTCGGCCGGACCTAAAAACCTTGTCATTCAG 
GCCCCTCCCGGCACAGGAAAAACGACACTTCTCCCCCCATTAGTAGCTAACATCTTATGT 
AATGAAGGAGCGGGAAATGCCACCCCAACCAAGGTTTTAGTAACGGCACCTCGTCGTGTG 
GCCGTCCGAGCAGCAGCTCGCAGACTCGCCCAACTAGATGATAGCCAGCTCGGAACAAAA 
GTGGGATTCAGCGTGCGTGGTGAACATATTTCAGGCTCCCACGTGCAATTTATGACCCCC 
GGTGTGTTAATCCGCCAGCTCTTAAACAACCCAGAATTACCCGGCATCGGCGCTGTGATT 
ATCGATGAAGTCCACGAACGTCAACTCGATTCCGATCTACTGCTAGGAATGCTTGCTGAA 
CTCAGTCAACTGCGCGACGATTTCTCCCTCATCGCCATGTCCGCAACCTTAGATTCAGAT 
AAATTCGCAAACTTATTAGACGCTCAGGTCCTTAGTGTTGAAGCACCGATTTTCCCCTTA 
GACATTTCTTATGCTCCAGCCCGCGCGCCTCGCCTCAATGCAAAAGGTGTCGACTGGGAT 
TTCCTCGACCACATGGCGCAGAAAACTCACGATGCGGTGACACATTCAGAGCACTCTGCA 
CTCATTTTCGTCCCAGGTGTGCGTGAAATTGATCGAGTAATGAGCACGCTCAAATCGCTC 
GGCCATAATAATGTTTTCCCACTTCATGGCCAACTCAGCCCGACCGAACAAGACCGCGCC 
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CTCGCACCGTCACAACAGCAGCGCATCATTGTCTCCACTCCCGTTGCGGAAAGCTCCCTA 
ACTGTGCCTGGAGTTCGCATCGGGGTGGATTCCGGCCTCTCACGAAGCCCCAAACGAGAC 
TCTGCCCGCGGCATGACAGGACTGATCACCAGCAGTTGCGCGCAGGCTTCAGCAGGCCAA 
CGCGCAGGTCGCGCTGGCCGTGAAGGACCAGGACAAATAATCAGATGCTATTCCGAAGAA 
GACTTCTCCCACTTCCCACGATTTGTGACACCAGAAATCAGCTCCGCTGACCTCACCCAA 
GCAGCCCTCTGGCTCGCCCAATGGGGAACGTCACCTGCGGATTTACCGCTTCTTGATCAA 
CCCCCTCACGCAGCCTGGACGGCTGCACAACAGATCCTGCGCCTCATCGGCGCGCTTGAA 
GGTGACGCTATCACGAGCCTGGGACATCGCTTATCGACGCTTCCCCTCTGCCCTCAACTC 
AGCGCTTCTCTCCTCCGCTTCGGTGAACAATCCGCAAAAATCTTGGCGGTGGTGTCCGAA 
AACCCGCAGGGGGACGTCGAAAAGCAACAACCCGACAAGCGTGAAGTGGAACGCCTTCGC 
CGTTTGGCACCTGCGTCGGTTGGAAAAGCGAGTGCGGGGCAAATCGTAGGCGCTGCATTC 
CCGCAGCTCATCGGCCGAAAAATAGACAATGGAGAATACCTTTTAGCCAGTGGAACCCGC 
GCACGCCTCATGGATTCAGATCTCAAAGATGCCGAATGGATCTCCGTTGCTGCAATTAAC 
CGCTCACAAAATTCTGCCATCATCCGCGCCGCCGCCCGCATTTCAGAGGACGATGCCATA 
GACAT CATCGGAGTCGTGGAAGAAACCCGCGCGATTTTTGTCAACGGAAAAGTCCAAGCC 
C G GAAG G T C AAAG CAGCAGGCGCGATC G AAT T AAG TTCCACTCC G AC AAAAC C AAC AC C C 
GCCGAAGCCTCGGAAACAATCGCCACAGCCCTTGCCAAAGGCGGAATCGACCTATTCCAC 
TTCTCCGACAAAGCGGCATCCTTGCGTGACCGACTGAAATTCATCCACGAACACCGTGGC 
GAACCCTGGCCAGATATTGAAACTGCGGACCCGCACCTGTGGTTATCTCCAGAAATTGAG 
GCGCTCAGCCACGGAACACGACTAAACAATATCGATATGTATCCCGCACTCCAGCGACTT 
CTCCCCTGGCCTGAAGCAACCAACTTTGAAGAATTCGCTCCTTCCCACCTATCCGTACCC 
AGCGGGAATCAGCACCGACTAGATTATTCATCAGGCAGGCCAGTTATACGAGTGAAATTA 
CAAGAATGCTTCGGATTAGAAGAATCCCCGCAGCTCTGCGGAATCCCGGTGCAATTTCAT 
CTCCTGTCACCTGCGGGAAGACCTCTTGCAGTTACCGATGACCTGCGTAGTTTCTGGTCT 
GGCCCGTACAGCCAAGTCCGTGCAGAAATGCGGGGCCGGTACCCCAAACACCCGTGGCCG 
GAGGATCCATGGACCGCTCCTGCCACTGCGCGCACCAAGAATCGCATG 

>RXA022 93-downstream 
TAGTTTTGGCACGACTTGATGTG 



>RX AO 2357 

AATAGCTCGCGCCCCGAAGAAATCACTGACCTTTCTGCAGTACCGGACTGGACTTTCTTG 
GAAAAGCGCCCAGAGAACACTCTTGGCTCTCAGTTGGAACTGCGTTTCCGCGTGATGCTG 
CGACGCGCCTTAAAAAATCGCCATGCCAAACTTGTGGACCGCGTCAACGGCTCAAACTCT 
TATGTGGATATTGAGATGAGCTCCGGTGTGCGCTGGCGGATGAGCGAACAAGTTGATCGT 
GGATATACACGCCCTGATTTCTGGTTTGAACCGCTCAACGGCAACTATCCCACCGTGGCT 
GTTTTTACCGATGGCGCTGCGTTCCATATCTCTTCAGCTAACTACCGTCTTGATGGCGAT 
ATTCAGAAACGGATGAAACTAGCGCTCGATCCAGACAATATTTTGCCGTGGAATATCACT 
AGCTTAGACCTCGACCGCTTTAGTAATCCCGCTGCACAAGGTGAGGAACCAGCATGGTTT 
AGCCCCATCGGCAGGCAGCTCAGCAAAGCAAATTTGATTCTTGATCCACAATCAACTGCA 
CTCCTGGCAGCAACGCCTATGGATCAACTCTTGGCATTTTTAGATAATCCCGCGGCATCC 
TCGTGGAAGGAGTTTGCTCATATCGCTGCTGCTCACATGCTTGGGCATAATCCACAAAAA 
AATGGCGACGGAATTGTTGGTACCTTCCGCAATAAGATTTCCTTGCGGGCCACCATGGTT 
AATCGGGAACTGCGCGCCCGCCAATTGTGGCTTGCTCCCACCACTCCAGAAGAGCTGGAA 
GTGGATACCTGGACTGCCTTCCTCAATTTGGCCAACCTCATGTGGCTGGCACCGGAATCC 
GTATACGTAAGCACTAATGGTTCACCGCATAAAATTGATATTGTGCCTGCTCCAGCAGCT 
CCGCTTGTTGTTGAAGTTCCTGAATTGTGGGCTCCCATCTTGGATGGCTTTACCGCCGAT 
GAAGATGAAGAAGCCGAAGGCGCTTTGCAGATCTTGGCTAAGGAACATGCCCTGGTTCCA 
GAGACCACCGGTGATGAGCTCTCGAGTATTCCTACGATTGCTACGTGGCCGAGTGTCAAG 
ATCGCTTTGCTCTATGAATCTGATCCCGATGAGCCTTTGGAGGATGATCTCAAAGCTGAA 
GGTTGGACGCTGCTTTTTGCAAATGACCTCGAGACCTCCGATATTCCCGCTGCCCTTCGT 



>RXA02 357 -downstream 
TAGTACACCCAAAGTTTATGAAA 



>RXA0235 9-upstream 

TCCTGCGCAAAAAGACGATCAGGAATCTCGTCGCAAAGCGGAAGAGGCCGCAAAGCGGGC 
GGAGGAGCAACTCCGGGACGCCGTCGAAGTACCCACCCCA 
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g?gSagctgcccagccctggtgaggcgctcgcacatgcagggcacaccccagaagtcctg 
^^^ctSg^ttgacccggctgccacccgtattgtgttggaacttgcctcagrg 

gSgacatcgc^ 

CTTGTCGCCGGTTTGAGCATTGAAGATATCCGCGAATCGCTCGCTATCCCCGCACCTTCC 

acagIgccggatacccgcagcgaagataccaggctcattgctgggcttaaaaccccagca 
ScwtggSSttgcctatttggataccccaaatagcaatgacctgcgccgcgttatt 
gSc^aIgSttttgatagctggcgcgtgtatatcgaccccagccagcgctccttagtc 
ac^g^ScIgcggatcgggtcgcgtttttggtggagctggcaccggcaaaaccgtg 
?^cgtag^ccac?gtgccaaccgcctggtcacttctgatggacaccttgagaccgacgat 

SgacgcctcSgtcctgctcaccaccta^ 

TC^G^CG^TTAATCCCACTTTCCCCGAGGCAGAAAAACCCGGTAGTCCTGGCTTG 

tg^ca^cggaattgatgccttggcaaataaggtggttgcgctagcaaac 

oc^Iggcagcaaccactgctatcttggggcgtgcagccggcagaatcaccccattcatc 

ggcaacggcgaa^aagaattttggatcgacgcgatcatttccgcagatcccggcgatc^ 

tcag^agaaatcagcaatactgaattcctcgcccaagagtttgaaaccgtaatcctagcc 

cgcggaatc^cccaa^aaaaggactatctgcgtgcacctcgtcccggccgtggtacccca 

C T AAA^CGC GT ACAACG C AAAAAAGT G T GG GCGAT TAT T C AG C AAT T CAT G AC T T C C T G T 
GCG^CGAAGGAAAGATGTCCTGGCCAGCGCTTTCCTCCATCGCCGCAAACATCCTGGAG 
CAGCGCGC^GCCGCCGGCCAGGGCCGGCTATTTGACCATGTGCTTATCGACGAGGCCCAG 

gSStccacgccggacattggctcttactcagggctgcggtagccgaaggtcccaatgac 

Sc^cSggctgaSgattcacaccagcgcatctacggccaacatcatg 

tSggtatttccacccgcggtcgggcgtctaagcgactcacccttaactaccgcaccacc 

gSga^cScagttacgcacttggcatgctcaccggtgaatggaccgacgccgaaggc 

gaScIgIcagSttgagcactatcgctcagcgcgtaagggccccaagccacacctctac 

c™?gSctgagaccgacgagttcgaagcaatcgctgagctcatcaaggtgtggcag 

ga^aggaccaccgatgtacgcatcggcattttggcacgcacccgtcctttgatcaaccgc 

gtgg?^gcgctctctgagcagggcatcgatgccgtcaagacgcaaa^ 

GCAG™CGAAACT^ 

ca?gtca?c™tcggaatgggccgtgacctcattcctttgcaatacaccatgcaaggt 

ttaggcgaggccgagcgtaacgacgcccaacagcgcgaacgctccttgctctacgttgc 

™ctcStgcacgtgatgcccttgttctcaccacgcatactgagccttcggagttgctg 

ccgcgggtt 

>RXA02359-downstream 

tagagcaccaagtaactaaagtt 



SS?cg?ctcac1ggatttgacctggtgagtgccgaagcgaa^^ 
acaacaacaatataatcccaactgcaatttaaggatcact 

SSc^cgcacctaaaaagagcttttcagacttcttttccccactagcaaccgaaact 

gaaIcaactattacgctctcggcaattgaggtagagaaagtcaatgccaagactgaagtc 

ac^g^aSgatccagtcgaagcagcagaacaaatcagccgcgactaccgccgctac 

ctgaaa^ISSttagccccagtaataagacaattgcggcagaattcaaccgagagatt 

gmg^ccgaaaaccttgtctacggaccaattttgcagctgactccgccttatgcacca 

gg™tccc™tcaattaattgatgagggagtcctttctccaaacttctcacgtctc 

ga^cgcactacccaaagatcgcccgctttatcagcatcaggaagacgctctgcgaa^ 

mcgctagtggccgaaacttaatcgtttcaaccggtacaggatctggaaaaacagagt 

ttcctcmcccgatctttgaccaactgctccgccaacaacaagccggtgagttaaatcc 

ggtSSgagcattgcttctttaccctatgaatgctcttgcaaatgatcaggagaaacgt 

c?ccgcSaattattggcagacaccccggaaattacttttggtcgatacaccggagatacc 

aaScagacxLtgaagaagccgagaaatacttcaaactgattaatgggcgaaatgcgacc 

^ctacctaatgagctaattagccgtgatgagatgcaggaaaatccacctcatatcttg 

ctcaccaactacgcaatgttggaatacctcctgcttcgtcctgcagacaacgcattcttc 

gmgatgcatattccaataattggaagttccttgttcttgatgaagctcatgtctacgcc 

^agcIcSLcactgaagtgggcatgctgatgaggcgcctgaaagatc^ 

ggaaatcccctccagtgcatcgctacaagtgcttctttggaaggaactaaagaagccatc 
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ATGACCTTTGGACAAGACCTCTTTGGTGAACCTTTTGAGTTTGTCAACGAAGATCCCTCG 
CGCCAGGATTTGGTATCCGCGCATCGGAGAAAACTACCAAAAACCTTTACGTGGTCCCTA 
CCAGATGAGCTCTTTGACCAGCCTTTAGAAAGTGATGGTCTTTTCCAAGCACTACAAGAG 
CGCGGTGGAGATCAATACGAAGAGCTCTCCAAAGAAGAACACATCGTAAAACTCCGCGAA 
CTATCCCAGCAATCAAGCACTCGAGTTGAAGACATCGGCAAGGGTCTTTGGCCAAATGTT 
ACTGATAAAGCATCAATGCACCGCACACATATGCTGGTGAATTTAGGCAGTGGCGTTCTA 
TCCCATGATGGAGTACCAGCTCTGTCCGCGCGTTATCACATGTTTGTCCGCGCAGTTGAA 
GGCGCTTTTCTTGGGTATACAGAGCAAGGAAAGCCAATCGTGTCCTTGGACCGGCAAGTG 
ACATTAGGCGACACAGCTCGACCAATGTATGAAATGGGTGCTTGCATCAAATGTGGAACC 
GTTCATATCAGCGCCCATAATGATTCTGGTTTCCTTGTGCCTCCAGAGAATTCCTCAAAT 
TTCGACGAACAACAGCTCAAATGGGTAGTCCTCACCGATGATTTCGAAACAGCAGACATC 
GACGAAGATGACCTAGAAACTGATGCTGACGAGAACGTCAAAGTCCTTGAGCTACAAAAA 
TTATGTACGGCCTGCGGAAAACTAAACGGAAAGAACTCTCTTCTCTGCTCCGGATGCTCA 
TCACATCATGACCAGTTTATTGATGTAAAGATCTTGGAACCCCGGAATGGTAGCCAATTA 

AC AT G C AC T C GAT GCGGTGGC CG AG AAAAGAACC T GAT T CG AC GAC T C C G AAC C GAT T C A 

AATGCTGCACCTTCTGTCCTCACCACATCATTGTTCCAACTGTTGCCAGAATCAGCTGAT 

CAAGATACATCACGCAAGATCGGTGCTGGACGCAAACTACTCACGTTTTCTGACTCCCGC 

CAGGCTGCCGCTTACGCAGCACCATATTTGCAAGCAAGTTACACCAGGTTGCTAGAGCGA 

AGAATCCTCATTGAGACCCTGCGGGATGAAGAATTTACTGAAGGCGCATCCATTGAACGA 

TGGATTTCCCGCGCAAGTGAAGTGGCGAAAAACAATCGAGTCCTCGCTAACAACTTGAAC 

CCACGCGAAACACTAGAACAGACAGGTAACTGGGTATTCGCAGATCTTGCTTCGACAGTC 

CGAAGTAGTTCGACTGAAGGGCTTGGACTAGCCAAAATTGAACTGACCCCTGAGGCTTTG 

TCGCAACTCAGTTTCAGAAAACCACTTGGCGAGATGTTTGGGGATCCGGATGCCGCCGAC 

GCCTTTTTTAATCTCTTCGCTCAAGAATTCCGTCACAAGGGCGCAATCAATTGCCCTGAC 

TACGTCAATCTTGAGGATGAACGCTTTGGCCCTCGTCGTGGGCAGCACTTTTTCACCAAA 

GATGGTGGAAGAAAATCAACACGACGCCTCTACTCATGGATTCCGCAACGAGGAACCAAC 

AATCGCAAGGACTTCATTACAAAAGTCTTGAACCGCATCGGACAAGCAGGTGACGAAGGT 

GAAAATATTACGACGCTTCTCCATCACCTATGGAATGACTACACTAATTCCGAAATTTTG 

AAGGTCCCAGGCGAAAAGGCCGAAGGCTACACACTTAACTACAACTCACTGCAAGTAAGC 

CCTGGAAAACAACATTCCTGGTATGAATGTGACACTTGTAGAAATACAACGCCATTTAAT 

GTTCTCGGGCTGTGTCCACATGGGTTCTGTAAAGGCAAGCTAAAAGAAATCGATACTTTC 

TTACCGGAGTATGCCACCAATCATTATCGGAAGTTGGCAACATCGCTTGAAATTCTTCCG 

CTTTCAGCCAAAGAGCACACTGCTCAATGGACGCCAACGGAGGCTGCAGAGGTTCAGAAA 

GAATTCATCGAAGGAAAAATCAATGTCCTAAGCTGTTCTACTACGTTTGAGCTTGGAGTT 

GACGTTGGTGATCTGCAGTCAGTAAT GATGCGCAACGTACCGCCACGTACGGCTAACTAT 

GTGCAACGTGCGGGACGTGCGGGACGCCGATCAGGTTCAGCAGCTTTTGTGCTTACCTTT 

GCTAAGCGATCTTCTCATGACTTGGCTGTATTTAAGAACCCAACCCAGATGATTGATGGC 

GAAATGACAGTGCCATTTTTGCACATTAACAATGCCCGAATCGCCCGTCGTCACACCTAT 

TCAATCGCTCTCGCCGCATTTTTCCGAGAGCAGGCTGCCCAAAATCGGTTCTGGAAAAAG 

GCCGGAGAGTTCTTCCTTGGCACTGATGCAGCTCCATACCTTAGGCCTGCTGTCGCAGAG 

CAAGAGGCAACGGAGATCCTCGAAGAGTTTCTCTCCCCTGTTCCTAATTACATCACTGAA 

GCCCTCCGTCGCGTATTCCCTGAGTCCCTGCATGAGGATCTGGATATTGAAAATCAAGGT 

TGGGTTAAACAATTCCTTGAAATTTTCGATACAACTCGTCAGGAGATCTCCGAAGATTTC 

CAAACGCTTAAAAAGATGCAAGGGCGAGCGCTGGGCAGTGAACAAGGCAAAAAGGCAGAT 

GCCTTCAAACGCACAATCACAACTCTGATGGACCAAGATCTTTTGGGATACTTGGCCAAG 

AAGAACATGCTGCCCAAGTACAGCTTCCCTGTCGATACAGTAGATCTTCAAACAAACTTC 

AGTGAAGCTGGAAATAAGGTGAGCTTGTCACGAGATCTTCAGCTAGCGATTACCGACTAT 

GCTCCTGGTGCGGAGTTAGTAGCAGGCGGAAAATTGTGGAAATCCGCTGGCATTCGACAC 

CTAGCCGGTAAAAAGGTGGAAACTTTTTATTGGACAACGTGTACTGAGTGTAAACATACT 

GAAACCTCTCGTTTTGGATTTACATCTGAAGATGTCTGTTCTCAGTGCTCTGCACCAATA 

TCGCTGGGTAAAGAGAACAAGTTCCTTATCCCTCGTTTTGGTTTCGTTGCAGACCCAAAT 

CCAACTGAAGTGGGCACTGCTCCCCCGGTCCGATCCTCTAATCGACTTGAATTTGTAAAG 

CAGTTCGGTGTCAAAGATGACAGTGAAGAGTTCTCAAATTCAGATGGGACAGCAACTGCG 

C AAGT AC T T AC TTCTTCTTG GAG T CG GAC GG AG AT GGG AGC GC T T GAAAC AGG T CC T AAC 

AAGAATGGATTTTGGTATTGCCAAACATGCGGATTCGGCACTCCCAATGGCGCCGAAATC 

CCTAAAAGCCATCGAAACCCCAGAACTAAGCAGCAGTGTGGCACCTACTACTTAGAACCC 

CACTCTTTGGGTCACACCTACCAAACTGACATCGCGACAGTTGCCGTTCCTTCTTATACA 

AATCTTGACTTCGAAGGGTGGCGCTCTGGAATGTACGCCATCATCGAGGCAGCTGCTGAA 

TGTTTAGAAATCAATCGTGATGATCTAAACGGCACCATGGCGAAACACGACAACAGGCCA 

ACGATGGTGTTGTTCGATACTGTTCCTGGTGGAGCTGGTATTACCCGAAAAGTTCGAGAA 

AACTTCCCTCAAGTACTCGAAGCGGCAATTAGAAGGGTCGAAACCTGTTCTTGTGGCATC 
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GATACTTCGTGTTATGCCTGTTTGCGATCATTTTCTAACCAGCGTTTCCATCTCGATTTA 
AGGCGCGATATTGCATTGGACTTGCTTCACCATATGGCGGTTGCGATGCCAAAATCTGAG 

>RXA02363-downstream 
TAG AT AAC AC C AG C T AC C C AC AG 



a^gcgc1tg?Icc?gcgcggcggcggtaggagatcttgtccctaccagcgcccgggtg 

CAT T GCT C AAT C GT GG AG AT AAG AAAAT AGG AG T GT C GC T 
>RXA02 3 69 

GTGCCAAATAACAAGGCAGTAGAAGCAGAAATCTCTCCCTCGGCTGTGCTGGCCGCGGAA 

T T T G AT C GAG AT TCATTGAGC G AAAAAAC CCGCGTACAT C AAC T GG C C AAAC G AC T T G G A 

ATGGTTTCCAAGGACGTCGTTGTTGCGCTCGATGGCATCGGCCTGGTCAAGGTTGCGCAG 

TCAAACCTGAGCAAAGAAGAAGTAGAAAAGCTTCTCGACGCCCTGTCTCAGCCCGTACTC 

AACGCTGCCCCAGCTGCCGTCCCCGACGTTGAACCGGTGGAGAAGATTCGTCGACGCGTT 

GAGAAGAATGTGGAAAATGAAATCCACCAAATCGAAGAAAAAGTAGAGCGCGAACTCGCG 

GCAGTCGCGCAACCTACTGACTTCGAGGCGGCAGCCCGCGAAGAAGCCACTGCAGAACTG 

CTGGAAGATATCGTCCCAGAGATCACCCCGGCGCCGGTGGAAGCATCTGTGTACACGCCG 

ATCTTTGTGGCACCTGCAGTTGTACCTACTGAAAACGTCCAAGACACCGACGATGAACAG 

GTCCGCGAACGCACGGCGCGGAAGCGCCGTGGGCGTCGTGGCACCGGCCGCGGACGTGGA 

GCTGAAGCTGAAACCGTCACCGAAGTGAGTGAGGAGGCGTCGACAAGCGAAGTAGAAGAG 

GTAAACGAGCCAATCGGAATTAAGGGCTCCACTCGCTTGGAGGCGCAACGCCGCCGTCGC 

AC G G AAAT G C G C G AAG AAAAC AAAAAAC GCCGCCATGTGGTCAGCACC C AG GAG T T CAT G 

GAACGCCGTGAATCGATGGAACGTCGCATGATTGTGCGCGAGCGCCAACGCCACGATCAC 

CCAGGTCTGGTCACTCAGGTTGGTGTGCTGGAAGACGAT CAGCTGGTTGAGCAGTTTGTT 

ACCTCTGATGCGCAGATGTCTATGGTGGGCAATATTTATCTGGGGCGCGTTCAAAATGTG 

CTGCCAAGCATGGAAGCTGCCTTCATTGACATTGGAAAAGGTCGCAACGGTGTGTTGTAT 

GCCGGCGAAGTCGACTGGAAAGCTGCTGGACTTGGCGGACGTGGACGTCGCATTGAGCAG 

GCGCTGAAAGCCGGCGACCAGGTTCTCGTCCAGGTCTCCAAGGATCCATTGGGCCATAAG 

GGTGCGCGTTTGACCACCCAAATTTCCCTGGCGGGACGTTACCTGGTGTACGTTCCAGGT 

GGTCGCAGCGCTGGCATTTCCCGCAAACTGCCTGGACCTGAGCGCAAGCGTCTGAAGGAA 

ATCCTTGGCCGCGTTGTCCCAGCGCAGGGTGGAACCATCATCCGAACTGCTGCTGAAGGT 

GTGTCGGAAGAAAACATCGCAGCTGACGTGAACCGTCTGCACACCCTGTGGGAGCAGATC 

AAGGAACGCACTGCGGAGGAAAAGAAGTCCCGCGGTTCTAAGCCGATCACCATGTATGAA 

GAGCCAGACATGCTGGTGAAGGTGATCCGTGACCTCTTCAATGAAGATTTCACCTCACTG 

ATCGTTGACGGCGACCGTGCCTGGAACACCGTGCGTGCCTACATCCAATCAGTCGCTCCT 

GATTTGGTGTCCCGCGTGGAACACTTCAATCGCGCAGACTTTGACGGCAAGGATGCTTTC 

GAAGCATTCGACCTGAACACCCAGCTTGAGGAAGCGCTGTCCCGAAAGGTGAACCTGCCA 

TCGGGTGGATCGCTGATCATCGACCGCACCGAAGCCATGACGGTGATCGATGTGAACACC 

GGACGCTACACCGGCAAGGGTGGTGGCAACTTGGAAGAAACCGTCACGCTCAACAACATT 

GAAGCTGCCGAAGAAATCGTGCGCCAAATGCGCCTGCGGGATCTCGGTGGCAT GATCGTT 

GTCGACTTCATCGATATGGTGCTGCCAGAAAACCAAGAATTGGTCCTGCGCCGACTCAAT 

GAAGCGCTAGAAAACGATCGCACCCGCCACCAAGTCTCTGAGGTAACCTCACTGGGACTT 

GTTCAGATGACCCGCAAACGCATCGGCGCGGGCCTGCTGGAAACCTTCTCTTCACCGTGT 

GAGCACTGTGAAGGCCGAGGCATCATCGTTCATGTTGATCCAGTAGACACCGTTGACGAG 

CGCGTTGAGGCGAAAGCGGAAGAGCGTAGCCGTCGTCACCAGCGTTCCAATAGCACTAAC 

AAGGCAGCTGCGGAGCACCCGATGGTTGTTGCCATGCGTGATCTCGTGGAAAGCGATGAA 

CACGATCTGGATCAAGAATTTGAGGAACTCGCTGCAT CAATGATCGTTCTCGATGACTCC 

GATCTATTA 

>RXA02 36 9-downstream 
TGATGTGGACAACGACAAGCTCG 



>RXA02 37 0-upstream „„„„ 
GAGCACCCGATGGTTGTTGCCATGCGTGATCTCGTGGAAAGCGATGAACACGATCTGGAT 

C AAG AAT T T G AG G AAC T C G C T G CAT C AAT GAT CGTTCTCG 
>RXA02 37 0 
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ATGACTCCGATCTATTATGATGTGGACAACGACAAGCTCGACGAGCCTGAGCGCATTCTT 
GCTGAATCCACCGTGGAACCGGAGGAAGGACCACGCATGAGGGCCCGCCGTCAACGTCAG 
GAATCTGCTGCGGATGATATTGCCGCGATTGCAGCTGCTGCCGTGGACATTGCTTCTGAA 
GAAGACCCTGAT GAGCCTTCGGGATCGTCGTATGTGTCTGACTTTGAGGCAGAGCCTATT 
GCACCTGTAGTTGAGAAGGCTGCTGAACCTGTGGCTGAGCCAACCGCTGATTATGAAAAG 
GCACGTGCCGAATTTGAGGCAAGCCCACGCAGGCGCCGCAAGACTCGTGGCAATTCACGT 
TCGGATCATGCTCCAAAGCCAGAGGATTTCGCACCTGTAGTTGAAGAGGTTGCTGAGACT 
CCAGTGAAGACACCTGCGCGGAAGGCTCCACGCCGTAACCGTCCAAGTGAGCTCAGTTCC 
GGTGCGCCGTCCTCTGCACCATCGACCAGGAACCGTCGCCGCGCAGTGCGCCGTCAACTG 
GTGGAAGCTCCTGAGACCGTCGTTGAGATAGCACCTGAAGCAGCACCAGAACAGGTTGCA 
GAGCCTCAGGTTGAATTCGACCAGCCAGACAACCGCCGAAAGCGTCGTCGTGCTGTGCGC 
GTGACAGCGGCGCCGGTGGAGAAGAAGGTGGCGTCGACAAGCAATGCGCGGGCGCCGAAG 
AAGGAACCTCAGGCGGCGAGCACCACCAACCCAGGCCGCCGTAGGCGGGCTACCCGACGA 

GGCCCACGAAGC 

>RXA0237 0-downstream 
TAGGGTATAAGGGCGGTTTGTGT 



>RXA02371-upstream 

TTGGCTCCGCATGTCTAAAACGCAATTGTAAAACGTAAGTCCAATCAGGGACTCAT CATC 
CGAGTACCTGAGCCGAGAATCAGATAAGGGGTAGCCCTCT 

ATGTACGCGATCGTCAAGACCGGCGGAAAGCAGTACAAGGTTGCCGAAGGTGACCTCGTT 
AAGGTCGAGAAGATCGAGGGTGAGCCGGGTGCATCCGTGGCTCTCACCCCGGTTCTGCTC 
GTCGATGGCGCCGATGTAACCACCGCCGCTGACAAGCTCGCTTCTGTGAGCGTCAACACC 
GAGATCGTCGAGCACACCAAGGGCCCGAAGATCAAGATCCTGAAGTACAAGAACAAGACC 
G G AT AC AAG AAG C G C C AGG G AC AC C G T C AG 



>RXA0238 9-upstream ^,„ mrn 
GTTGCACTTTATGCCAAGCAGTTTATTTAAAACTGCGGGAGAAACACTCCTCGATGGGTT 

T G T AC AC AAC T T T AAC T AG AAAG T T C AAG AGGT AT T T G C G 
>RXA0 238 9 

ATGGCAAACATCAAGTCTCAGATCAAGCGTAACAAGACCAACGAGAAGGCTCGTCTGCGT 
AACCAGGCAGTTCGCTCCGCAGTCCGCACCGAGATCCGCAAGTTCAACGCTGCGATTGAA 
GCAGGCGACAAGGATGCAGCTCAGGCTCAGCTCCGTACCGCTTCCCGCGCACTGGACAAG 
GCAGTAACCAAGGGTGTCTTCCACATCAACAACGCTGCTAACAAGAAGTCCAACATGGCT 
ACCGCTTTCAACAAGCTTGGC 

>RXA0238 9-downstream 
TAATTTTTGGCTCTTTTGAAAAT 



>RXA02419-upstream 

GAAACCCGCGCAAAGCAGGACGGACGAAACATGACAATGGTTCTCGGTCCGGTGCGCAAG 
G GC AAG AAAT AAT C AC GAAT AG GGT T T AAGG AC AAC T T T C 

>RXA02419 

AT GAAGAACAAGACCCACAAGGGCACCGCAAAGCGCGTTAAGGTGACTGGCTCCGGCAAG 
CTCGTTCGCGAGCAGGCAAACCGCCGCCACCTTCTCGAGGGCAAGTCATCTACCCGCACT 
CGTCGCCTGAAGGGCATCGTTGAGGTTGACAAGGCCGACACCAAGCGCATGAAGCGCCTG 

CTCGGCAAGGCT 

>RXA024 1 9-downstream 
TAAGTTTAAAACCTTCGCCTAAA 



>RXA024 2 0-upstream 
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CGACACCAAGCGCATGAAGCGCCTGCTCGGCAAGGCTTAAGTTTAAAACCTTCGCCTAAA 
CCCCTCCACCTTT C AAG AC AAG AT T T AAG G AAG T AC C AC C 

rTTCCACGTGTCAAGCGGTCCGTTAACGCAAAGAAGAAGCGTCGCGAAATTCTGAAGTCC 

gcaSSggcScc^cLccagcgctcacgcctttaccgtaaggctaaggagcagtggctg 
c™ca?gIcttactcttaccgcgatcgtcgcgcccgtaagagcgagttccgtaagctg 
tSgItcSg2gtScLcgctgctgcacgtatgaacggcatcacctac^ 
cag^gcStcgccttgctgagatcgaggtcgaccg 

ScgactSgcSccttctccgcaatctgcgaggctgcaaaggctgcacttcctgaggac 
gttaacgctccaaaggctgct 

>RXA024 20-downstream 

T AAGC T T AC AAAC G AAT T G AC C T 



nnnnnAAANTGACATCCTTGTAGCCACAGACGTAGCCGCCCNAGGNNTNTATNTTNATNA 
CNTTACCCACGTNATTAAATACCAAANCCCCGnCGATCCT 

mgacctIcgttcattgtatnggacgcacgggacgcgcagggcacaacggaacagccgtc 

ACTCTTGTCGGGTTCNACGAAACCCTNAAATGGACTGNCATNGACAACGAACTN 

>RXA02 4 63-downstream 
NAACTCGGGCAACCAAACCCACC 



TCG^TGTATTGGAATGA^CCTATTGTAACCGTGCAACGATAGTATCTAAGTTGTGTCTTC 
TGAAAGCCCCAGACCTACGTTCACAGAGCTCGGCGTTGCG 

ctSaaatcaccgacgcactcgaagccctcggcatcaaccgaactttcgcgatccaggag 

Scac^ttcccatcgcgctcgacggccacgacttcatcggccaagcccgcaccgg 

ggSSacctacggattcggtgtcccactcctcgatagagtcttcgactcagccgacgtc 

GCAGt^CcScGGmCCCCCCGAGCCCTCGTCATCGTGCCCAC 

cSgt^gcgacgLctccaacgcgcagcaaccaacctgccgctaaagatcttcacctt 

TA^GGCGGCACCCCCTACGAAGAACAGATCGACGCACTCAAAGTCGGCGTCGACGTTGTC 
CTAGGCACACCCGGACGATTACTCGACCTGCACAAACGAGGCGCGCTATCGCTCGACA^ 

SagcgmcSag^ctcgatgaagccgacg^ 

ATCGAAAAAATCCTCCGTGCCCTCACCCACCAGCATCAAACCATGCTGTTC 



TGGGGCAGCTTTCTCGCT 

AACGATTCCACCGGTATTAAACATTGCTGAAATAGGGCGG 
sdy sfl ? R ? ? 

ATGTGGGCTCGTGACATAAACTTTCTATACAT GAGTACAGAGCAGGAACTGCAAATCGGA 

Sgttgtaaaatcccacggcattcggggtgaagtcgtggtggaattgagcaccgatgat 

CCAGACATTCGCTTCGCCATTGGGGAAGTTCTCAACGGCAAGCAGGCAGGCAAGGAGCAT 

^CACTGACCATCGATGCAGCGCGCATGCACCAAGGTCGACTCTTGGTGAAGTTC 

GTCCCAGATCGTACCGCTGCTGATTCTTTGCGTGGAACTCGATTCTTTGCGGCACCTCTT 

gIggatg^gacgatgaggatggcttctacgaccatgagttggaaggtc^ 

CACGAGGGCGAGGATATCGGTGAAGTCACCGGCGTGATGCATGGCCCAGCCGGTGAGATC 

Sgga1g?ccScctgacctcaggcaaggaaacactgattc 

CCTGAGGTGGATCTGGAAGAAGGAACCGCAACGATCACCCCTCCAGAGGGCTTGTTAGAT 
CTT 

>RXA0252 2-downstream 
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TAGGCTCCGACAGATTTAATAGT 



g™gtgcaa?ccaS?Sctactcccacagagcgggctactttctctaaaaatgttctca 

TAGTAGATAAAATTGTTCTTAAAGCGACATTATTGTCTGC 
>RXA02533 

ATGGAAGACGATCTCAGTGCTGCTCTCGTCAAAGCGCTTTTCGACGCGCGAACCCAACGC 
AGGCTCTCTATCTCGGCGTTAGCTGAATCCTCCGGTGTGTCGCGAGCAATGATTTCCCGC 
GTGGAAAACGCAGAGGCGCAACCAAGCGCTGCATTACTTGGACGCCTTTCCGGTGCATTG 
GGTATGACGCTTTCGGAGCTCATTGCACAGGCTGAAGGTGGCTATGACCGGGGCGCTCGG 
CGGTCAAAGCAGTCTGTATGGACAGATCCAGCTACCGGTTACACACGGCGTGCAGTGTCA 
CAGCCGTCAGAATCCCCACTAGAACTAGTGGAAGTAATGCTGCCTCCTGGGGCGGAAGTT 
GGCTACCCAGCTGATGCTTATCGTTTCATGGATCAGGTGGTCTGGGTACTCGAAGGGGCC 
GTTCGTATTACTGAAGGTGAAGAGGTCCACGAACTTTCAACGGGGGATTGTCTACGGTTT 
GGGCCTCCGCGAGATACCGACTTTGCTAATCCCACCACCGTAGCCACTAGGTATTTAGTT 
GCCTTGGACAAGCGTGTACCTCGTGCT 

>RXA0 2 53 3 -downs tr earn 
TGATATAACAAGTAAGGAAGCCT 

>RXA02615-upstream „„,„ m „ 
CGGGTGCATTTTGACGTCGAAAAGCAATGAATTTAATGCTTTTAACCTGGATTTTCTCTA 

GAAATAGGACAAAACGCGATTCTATGACTATATTCATCTC 

ATCCAATTCGCACAAAACCCGCGTCTGACGAACGACGCGGTGATCTTAGAACCACTGTCA 
CATCAGTGGACTCAGGATCTCCAGGAAGCTGTCGCCTCACAAGAATTGTGGCGCCATTGG 
TTCGTCGCTCTACCCACCCCAGAGGGCATGGCGGAGGAAATTGACCGCCGCCTAGCCGAA 
CATGCAGACGGACTGTGTGCGCCTTGGGCAATCATTTCCGCTGCAACAGGCCGTGCCGTT 
GGCATGACCTCATTTCATACCCTTGACCACGCGAATAAACGGCTGGAAATTGGACGCACA 
TGGATGGCTGCCCATGTCCAAGGAACCGGCATCAACCCCTCGGTGAAATTCCTGCAGTTG 
CAGCGCGCTTTTGAAGACCTCGGTGTCAATGCCGTGGAATTCCGAACGAACTGGCACAAC 
CACCGCTCCCGCGCCGCAATCGAACGACTCGGAGCAAAACAAGACGGCGTACTACGCAAA 
CATCGCATCCACCCTGACGGCACCGTCCGCGACACCGTCATCTATTCCATCACCAACGAT 
GAATGGCCTGCCGTCAAACTGACGCTCATGGAGCGACTGTACCGTCACATGCAGGTTCCC 
ATCATTCCCAACGAGGCATCGCTTTTCGACGCCAGC 

> RXAO 2 6 1 5 - downs t r earn 
TAGC C CC TTTGTTC AC CC AAAC C 



>RXA02 63 3 -upstream „^ m ^ 
CCAAATCATGGTGATGCATACTTACCGAACCCAACTCGGGCACGATCTGGCATCCGCTGG 

AACCGACCTGAAGTTTCAATCCTGAGGGAATCGAGAGTAA 

ATGAAAAAGGATATCCACCCTGACTACCATGCGGTAGTCTTCCAGGACGCAGGTACTGGC 
TTCCAGTTCCTGACCAAGTCCACCGCTTCCAGCGACCGCACCGTGTCCTGGGAAGATGGT 
AACGAGTACCCACTGATCGTCGTTGACGTCACCAGCGAGTCTCACCCATTCTGGACCGGC 
GCTCAGCGTGTCATGGACACCGCTGGTCGTGTTGAGAAGTTCGAGCGTCGCTTCGGTGGC 
ATGGCTCGC CGC AAGAAGAAGGCA 

>RXAO 2 6 3 3 - downs t r earn 

taggagggaaaacaatggcagtt 



>RXA0 2 63 5-upstream „„„„ 
AAATATTCGTTATCGC CCCGTC AGC TGGC ATGCTCGCGCC CCGGTC ACCCGGTGCGGCGC 
GTCTTCTAACTGAATGTGGGCGGCTAGGAGAAAGTAAGTT 
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ATGTCGGCACATTGCCAGGTAACGGGACGCAAGCCGAGTTTCGGCAAGTCTGTCTCACAC 
TCGCACCGACGCACTTCCCGCCGTTGGAACCCCAACGTGCAGCGTCGCAAGTTCTATGTC 
CCTTCCGAGGGACGCACCATCACTCTGACCGTTTCCACCAAGGGTCTGAAGGTCATTGAC 
CGCGACGGCATCGAAGCCGTTGTTGCTCAGATTCGCGCACGTGGGGAGAAGATC 

>RXA02 6 3 5 -downstream 

T AAAG ATGGC AC G T AATG AT AT C 



>RXA02 63 6 -upstream 

TCACTCTGACCGTTTCCACCAAGGGTCTGAAGGTCATTGACCGCGACGGCATCGAAGCCG 
TT GTT GC TC AG ATT CGC GC AC GTGGGG AGAAG ATC T AAAG 

ATGGCACGTAATGATATCCGCCCTATCATCAAGCTGAAGTCTACTGCTGGCACTGGTTAC 
ACCTATGTCACCCGTAAGAACAAGCGCAACAACCCGGACCGTATTTCCCTCATGAAGTAC 
GATCCAGTAGTCCGTAAGCACGTCGAATTCCGCGAGGAGCGA 

>RXA02 63 6 -downstream 
TAATCAATGGCTAAGAAGTCAAA 



>RXA02 6 37 -upstream m ^,„, m 
CACCCGTAAGAACAAGCGCAACAACCCGGACCGTATTTCCCTCATGAAGTACGATCCAGT 

AGTCCGTAAGCACGTCGAATTCCGCGAGGAGCGATAATCA 

atSctaIgaagtcaaagatcgccaagaacgagaagcgcaaggaaatcgtcgcccgctac 

GCGGAGCGTCGCGCTGAGCTCAAGGCAATTATCAGTAACCCAAACACCTCTGACGAGGAT 
CGTCTGGATGCACAGTTCGAACTGAACAGCCAGCCACGTGATGCTGCTGCTGTCCGCGTT 
CGTAACCGCGACTCACACGATGGTCGCCCACGCGGCTACCTCCGTAAGTTCGGTCTTTCC 
CGTGTCCGTATGCGCGAGATGGCTCACCGTGGTGAGCTGCCGGGCGTTCGTAAGTCCAGC 

TGG 

>RXAO 2 6 3 7 -downs tream 
TAAGGGAGTTTTTAC CAATGAAG 



>RXA02 6 57 -upstream 

TATGCGAGTACGCCGAAAATCATAGCTGTTACCTTATACCTAGGTTAGAAAAGCCGAGAT 
CAATGCGTTAATGAAATAGGAGTTTCACGGGTGTAAGGAG 



>RXA02657 

ATGGCTAGACTGTCCCACATGGCCAAGCAATCCTCATTTGTACATCTTCACAACCACACC 
GAGTTTTCCATGCTTGATGGAATGGCCAAGATCGATATGTTGGCCGATGAGGTTAAAGCC 
CAGGGAATGCCTGCGGTCGGAATCACCGACCACGGCAATATGTATGGCTCCAACCCCTTT 
TATCGCAAGATGACAGAGATGGGCATTAAGCCCATCATTGGCATTGAAACGTATATGGCA 
CCTGAGTCTCGTTTTAAGAAAGAGCGTGTGCGTTGGGGCGAACCACACCAAAAATCAGAT 
GATGTTTCTGGTTCCGGTGCGTATTTGCACCAGACGATGCTTGCAGAAAACACCACAGGT 
TTAAGAAACCTCTTTTATCTATCTTCGATGGCATCGTACGAAGGCCAGCTAGGCAAGTGG 
CCCCGCATGGACGCCGATATCATCGCTGAGCACGCCGAAGGCATCATCGCCACCACGGGT 
TGCCCTTCCGGCGATGTGCAAACACGCCTGCGCTTGGGCCAGTTCGACGAAGCCCTTGAA 
GCAGCCGCCATGTGGCAGGACATCTATGGTCGCGACAACTACTTCCTCGAGTTGATGGAC 
CACGGGCTCGACATTGAAACCCGTGTGCGCAGTGAGCTGCTCGAAATCGGACGCAAGCTC 
AATTTGCCACCCCTGGTCACCAACGACTGCCACTATGTGCTGGAATCTCAGGCGCAAGCC 
CACGAGGCAATGCTCTGCGTGCAAACAGGCAAGACGCTTCATGATGAAGACCGATTCAAA 
TTCGGCGGAACCGGCTATTACGTTAAATCTGCAGAACAAATGCGTGCACTCTGGGACGAC 
ATGGTTCCAGATGGCTGCGACAACACCCTGTGGATCGCTGAACGTGTGCAGTCCTATGAC 
GAAATCTGGGAAGAACACTCACACGACCGCATGCCTATCGCTGATGTTCCAGAAGGCTAC 
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ACCCCAACCACTTGGTTGCACCATGAAGTGATGGCTGGCTTGGAGGATCGTTTCTCTGGA 
CAGCAAGTTCCTGAGGATTATATTGAGCGCGCGGAGTATGAGATCTCCGTTATTGATATG 

Sgggctacccttcctacttcctcatcgttgctgaaattatcaagcacgctcgttccatt 

GGCATCCGTGTAGGACCTGGCCGTGGTTCGGCTGCAGGTGCATTGGTTGCCTACGCGTTG 

acStcaccaacattgaccccatggaacacggattgctgttcgagagattcctcaaccca 
Saacgaccatccgcacccgatatcgatattgacttcgatgatcgccgccgcggtgaaatg 

ATC CGTT AC GC AGCTGAC C GTTGGGGCGAGGAC AAGATTGC TC AGGTGATC AC C TTCGGT 

acggtgaaaacaaagcaggcactgaaagactccgcccgtgtgcaaatggggcagccaggc 

TATCAAATCGCTGACCGCGTGATCAAGGAGCTTCCACCTGCCATTATGGCGAAGGATATT 

ccgttgtccggtatcaccgatccggatcaccctcgttttaatgaagcaggtgcggtgcgc 

CAGCTGATCGAAACCGACCCTGATGTGAAGCGCATTTACGACACCGCTCGTGGTTTGGAA 

ggcgtggtgcgccaatctggcgtgcacgcgtgtgccgtgattatgtcttctgtaccgctg 

CTGGACTGCATTCCGATGTGGAAGCGGCCAGCCGACGGCGCACTGATTACAGGCTGGGAT 
TACCCAGCATGTGAGGCCATTGGCCTGTTGAAGATGGACTTCCTGGGACTTCGAAACCTT 
ACCGTTATTGGCGATGCGATTGAAAACATTAAGGCCAACCGCGATGGGGAAGTGCTTGAT 
CTAGAAAACCTAGCGATCGAGGATGAAGAAACCTACAAGCTGCTAGGCCGTGGAGAAACC 
CTTGGTGTGTTCCAGCTTGATGGTGGTGGCATGCAGGAGCTGCTGAAGCGTATGCAGCCA 
ACCGGCTTCAATGACATCGTCGCAGCGCTTGCGCTGTATCGCCCAGGCCCCATGGGTGTG 
AACGCGCACTGGGATTACGCCGACCGTAAAAACGGACGCAAGCCCATTACTCCAATTCAC 

Sagagttggaggaagctctggaagaaatccttggtgaaacctatggtctgattgtgtac 

C AGG AGC AG ATC ATGAGGATC TC C C AGAAGGTCGC AAACTAC AC CGC TGGTC AAGCAGAT 
GGTTTCCGTAAAGCCATGGGTAAGAAGAAGCCCGAGGTCCTGGAAAAGGAGTTCGCAAAC 
TTCGAAGGTGGAATGAAGGCGAACGGCTATTCAGATGCCGCGATTAAGACTTTGTGGGAT 

accattctgccgttcgccggctacgcgttcaacaagtctcacgccgcaggttatggactt 

GTATCCTTCTGGACTGCCTATTTGAAGGCGCACTACGCGCCGGAATACATGGCAGCACTG 
CTGACTTCTGTGGGTGATAACAAGGACAAATCGGCGATCTACCTTTCTGATTGCCGACAC 
CTTGGAATTCGAGTGCTTTCGCCGGATATTAACGAGTCCTCGTTGAACTTCCTTCCTGTT 
GGCACCGATATTCGCTATGGCCTGGGAGCCATTAGAAACGTGGGTGCTGAAGTTGTGGAT 
TCCATTTTGGATACCCGCAAGGAAAAGGGCCTATTTAAGGACTTCTCAGACTACTTGGAC 
AAGATCGATACCCTGCCGTGTAACAAGCGCATCACCGAGTCTTTGATCAAGGGTGGCGCT 
TTTGACTCCCTTGGACACGCACGAAAAGGCCTCATGCTGGTCTTCGAAGATGCCGTTGAT 
TCCGTCATCGCTACCAAAAAAGCTGCTGACAAGGGACAATTTGATCTCTTTGCAGCTTTC 
GACTCGGATAACAACGACGATGTGGCAAGTTTCTTCCAGATCACCGTTCCTGATGACGAA 
TGGGACCGTAAGCATGAGCTCGCACTCGAGCGAGAAATGCTGGGTCTGTATGTTTCTGGA 
CACCCACTCGATGGCTATGAAGATGCCATTGCTGCCCAGGTTGATACAGCACTGACCACC 
ATTGTTGCCGGTGAACTCAAGCACGGCGCAGAAGTGACCGTGGGTGGCATTATCTCTGGT 
GTGGATCGACGGTTCTCCAAGAAGGACGGTTCCCCTTGGGCGATTGTCACCATTGAAGAT 
CACAACGGCGCGTCCGTTGAATTGTTGGTCTTCAACAAGGTGTATTCCATCGTTGGATCC 
ATGATTGTGGAAGACAACATCATCTTGGCCAAGGCACACATCTCCATTCGAGATGATCGT 
ATGAGCCTTTTCTGTGATGATCTCCGCGTTCCAGAGCTTGGGCCAGGAAACGGGCAAGGA 
CTTCCGCTTCGTTTGTCCATGCGTACTGATCAGTGCACCATGTCCAACATTGCCAAGCTC 
AAGCAGGTGCTGGTGGACAACAAGGGTGAATCTGATGTGTACCTCAATTTGATCGATGGG 
GATAACTCCACGGTCATGATTTTGGGTGATCACTTAAGAGTCAACCGATCCGCAAGTTTG 
ATGGGCGACCTCAAGGCAACGATGGGGCCAGGCATCCTCGGT 

>RXA02 657 -downstream 
TAATCACATCACACTGGGATTAC 



tcSgatgctgctagot 

GAGAATACGAATTCGTTTACCTCTAGAAAGGCACTTTCCC 

ATGTCTTACCACGATCACAGCGACATCGAATACCTCAAGAAGATCGGCGCCAACTCCCCT 
GACGCCTTCAAAGCTTTTGTCCATTTTGATGAGGCAGCTCTCCGCGGCCCGAACAAGAAA 
ATCCCACGCAACTACACCGAAATGATCGCACTTGCGGTCGCATTCACAACCCAATGCGCC 
TACTGCATCGACATCCACACTGCCGCTGCGAAGAAGGAAGGTGTCACCACCGAGGAGCTC 
GCTGAGGTTGCGCTCATCGCCGCAGCACTTCGGGCAGGCGGCGCCATGACGCACGGCGCA 
CTTGC C ATGAAGCTTTACGACGAAAAC 
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>RXAO 2 6 8 2 - downs t r earn 
TAGAAGCGATTCTGCACATTTTT 



CCG^AGGAGTCACGCGCAGGTTAAACAAGAAGGGCTGAACCGGCTCACCAGCACACGGTG 
AGTGACTGTACTGCCCAGTGACCTAGTGAGGAAAATTCAC 

A^CTGTAAAGATTAAGCTCCAGCGCCTCGGCAAGATCCGTACCCCGCACTACCGCGTT 
GTCATCGCTGATGCACGCACCAAGCGCGACGGCAAGGTTATCGAGAACATCGGTATCTAC 

gSccaaJggotgagccttccgtaatcaagatcaactccgagcgtgcgcagcactg 

TCCGTTGGCGCTCAGCCAACCGAGGCTGTTGCAGCGCTGCTCAAGGTGACCGGCGACTGG 

cagaagttcaagggcatcgagggcgcagaaggcaccctccgtgttgcagagcctaagcca 

TCCAAGCTTGAGCTGTTCAACCAGGCTCTTTCTGAGGCTAACAACGGCCCAACCGCTGAA 

gcc™Sgaaaagaagaagaaggctcgcgaggacaaggaagctaaggaagcag 

SgSctSSgctgIaaaggctgccgctgcagagtccgaagaggctccag 

gctgcagaagaggca 

>RXA0 27 5 2 -downstream 
TAAGCCACTTTTGTTTGTACTTC 



a^ccccaaScgcSttatcaaagcaatcgaaccagaccgtaaatcggtgtttcgcct 

GGCTTAGTCTTTCGACTCCGATCTGGTTAGACTTGGCACA 

a^Sctgcgcctgaatcacccacaaataccaccccagatccgctcaatgcttccacggaa 

GAGTTGCTTACTGCTGCCGTTGAAGCGTTGGGCGGTGCCCGTCGTGCTGGACAGGAAGCA 

a?ggctSggctgtgaccaaggcttttgatacagagcgtcacttggcggtgcaggcgggt 

ACGGGTACGGGTAAGTCTTTGGCTTATCTTGTTCCGTCGATTCGTCATGCGCAGAAGTCT 

S^cScggtcattgtgtctactgcgacgatcgcgttgcagcgccagttggtcaatagg 

GATCTCCCCCGCTTGGTGGATGCGTTGGAACCCTTGATGGAACGTCGCCCGACTTTTGCG 

attatgaagggccgttccaattatttgtgcatgaataaggttgcccgccaggaagagctg 

AATCAGGAAGATGCCCTGATTGAGCAGGAGGATATCTCGTGGTTAGGTAAGCACATTGTG 

ScStaatgagtgggccaatgagactgagactggcgatcgtgatgatttggatccgggt 

GTTCCTGATCTTGCGTGGAAGCAGGTAAGTGTTACTGCCCGTGAGTGCATTGGCGCGTCA 
AGGTGCCCGCATGGCGAGGATTGTTTCGCTGAGATTGCCCGCGGGAAGGCAAAGGAGGCT 

SSgtggtggtcaccaaccatgcgttacttgctattgatgcgttgtcggatgtttcto 

CTTCCTGAACATGATGTGGTGGTCATCGATGAGGCCCATGAGCTAGATGGTCGCATCACT 
GCTGTGGCGTCGGCTGAGATCACGGTGAATTCGCTCAATTTAGCTGCTCGCCGTGCGTCC 
AAGTTGGATTCCGATAAGCGGGAAGAACGCGTCCAGGAAATCGCTGGCGATTTGGAAACC 
TTGTTGCAAACCATGCAGCCGGGCCGGTGGAATGACATGGATGAGGGTTCCAAAGGCACA 
CTGGTGGCATTGAAGGACGCGTTGTGGGCATTGCGTGCTCAGATCGCGGGAGCACCTGAG 
GGTGAGGCTGCGAATGATCCGGAGCGTTTCGCCGAGCGACAGAATTTAAGCAATCACTTG 
ATGGAAATCCATGATGCCAACGTGCGCATTTTGGAGGTCTTCGCGGAGGAGGATCCCTCC 
AAGCAGTACGACGTGGTGTGGCATAACCACGATGATCGTCGCGGGGATTCCCTCAATGTG 
GCGCCGCTGTCGGTTGCAGGGCTGTTGCATGAGAAACTGTTCGCGGAAAACACCGTGGTT 
TTGGCCAGTGCGACGCTGACCATTGGTGGCAATTTCAACGCAATGGCTGCCAGCTGGGGT 
TTGCCGAAAGGGTCGTGGGATTCCATGGATGCCGGCACGCCGTTTGATCCAGCGAAGTCG 
GGTATTTTGTACACCGCTCGACACCTTCCGGACCCTGGCCGCGATGGGTTGCCGGAGGAA 
ACGCTTGATGAAATCTACGAGTTGATCACTGCGGCGGGTGGCCGAACTTTGGGGCTCTTT 
TCGTCGAAACGCGCTGCGGAACAAGCCACCAAGGCGATGCGTCTGCGCCTGCCTTTTGAT 
GTGCTCTGCCAGGGAGATGACAATACTGCCGCGCTGGTGAAGAAGTTTTCCGACAGCGAA 
AACACGTGCCTTTTTGGCACTCTCACGCTGTGGCAGGGCGTCGACGTCCCCGGCCGTTCG 
CTGTCGTTGGTGTTGATTGACCGCATCCCGTTCCCCCGCCCCGACGACCCGCTGCTGCAG 
GCCCGCAAGGAGGCCGCCGATGCCGAAGGCCGCAACGGTTTCATGGAGGTCGCAGCCACC 
CACGCGGCGTTGTTGATGGCGCAGGGCGCGGGCCGGTTGTTGCGGCACGTCGGCGACCGC 
GGCGTGGTAGCAGTGCTAGACCACCGCTTATCGACGAAACGTTACGGCGGTTTCCTGCGC 
TTCTCCATGCCCAGATTTTGGGAAACCACCAACCCAGAGACCGTACGCGCGGCACTCAAA 
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CGATTGGTGACTAAG 



>RXA0 2 7 5 5 - down s t r e am 
TAAAACTAACTGCTACTGACGCT 



C^CAGGAGTTCTCTGAGAACAACGATCCGAATGTTATTTCGAACCTAAACAGGGTGGA 
ATCGACACTCGTGTCGTATGTTTCTGACAAGATTTGAGGT 

ATGTCGGAATACAAACCACCCATTCCATCGGATCCACAAGTTCGGCTGATTAAGCCAACA 

TCCAAGCTTCGTCCTCGTTCGTGGGAGGGCGAAGTTTCGCATTTAGTTAAACAAGGCACC 

GGTTTGTGGCGGGTGACTGGTGAGGCGGGCTCGGGGGTGAGCTCCGCTGTTGTCGATACT 

GTCCTTGAACGCATTCGCCAAGGGTGGGAGCCGTCATCGATGTTGGTTGTCGCCACGTCG 

AAAGAGGCGGCGAGTCGCTTGAGGCAAGAGATCTCGGAATCCGTAGCCCAGATGGATTAT 

GTGTCGGAGGGGCCGTTGGTGCGATCGGTGCACTCGGTGGCTTTCGCGCTGATTCGTGAT 

GCGTCGGATGATGATGTGCGGTTGATTACGGGCGCTGAGCAAGATGCGGTGATTCGGGAG 

TTGCTGCGTGGTCATGCTGATGATGGTCGTGGGGGGTGGCCGCAGGAGCAGCGTGAGGGT 

TTGCGGATGGTGGGGTTCGCTAGGCAGTTGCGTGACTTTTTGCTTCGTGCGGTGGAGCGT 

GGTGTGGGCCCTGATGAGTTGGTGGAATTGGGGGAGCGATTTGAGCGCGCCAATTGGGTT 

GCTGCGGGTGAGTTCCTTCGTGAGTACAAGCAGGTGATGAAGCTGTCGGGGGCGCATAGT 

TTTTCTGCGTCTGAGTTGGTGACTGAAGCGCTGCGTGGTCCTGAGCCGTCGGTGAAGTAT 

CGCGGTGTGTTTATTGATGATGCGCAGCATTTGGATCCGAAGTCGGCGGAACTTGTGTCG 

CGGTTTTTCCCTGAGGCGGAGTTGGCTGTGGTGGCGGGTGATCCGCAGCAGTCGGTGTTT 

AGGTTCCGTGGTGCGAATCCGGATTTTCTCACCAAGTTGAGTGTGGATCACGAGGTGGTG 

TTGAAGGGGAGGAGGAAAGCGTCGACAAGCATTGTCGTGGCAGAGACCGAGTCGGCGCAT 

GCGGACCTGCTTGCTGACACGGTGCGGCGCGCGCATCTCATTGATGGGCGCAGCTGGTCG 

GAGATCGCTGTTATCGTGCGCTCGGCCGGCATGATTGCGCCGATTTGGCGCACCCTGCTG 

GCCGCCGGCGTGCCCGTGCACATCAGCCCGACTGATGTGGTGCTCGCCGAACAACGTATC 

GTTGCCGCAATGATTCTCGGGCTGCGCGCGCTGACGGAATCGCTCAACGCCATCGAGTTG 

GAGGATCTTCTCCTAGGACCGATCGGTGGCGCCGATCCGGTGACTCTGCGTCGTTTGCTG 

CGCGGGTTGCGGCAGGCGGAGATGAAGATGGGTGGGCAGAGGCGAGCGATCGAGGTGCTC 

AGAAGCCTGCTCGCAGAGTCGGATGCGGAGATGTTGGGCTTTTTGACCGATCGTGAGCTG 

AATTTGCTCGAGCGGGTGCGATCTGTGTTGGAAGCGGGTCGTGAAGCGCTCGCGGAACAC 

GGCAGTATCGAAGAGGTGTTGTGGGCGCTGTGGTCGGCGACCGATCTGTCGAACTCGTTG 

TCCGCGATCAGCCTTCGAGGCGGCGCATCGGGGTCCCAGGCCGATCGCGATTTGGATGCG 

ATGATGGCGCTTTTCGACGCCGCCGGCGACTACGTGGAGCGCTACCCGTCAGCGGGCGTG 

CGGAGTTTCATTCTGCATATTTCTGAGCAGGAACTTCCGACCGGCATGCGTGAGCGACGC 

GGCGCGATCCCGGAGGCCGTCGAGGTGCTGACGGCGCACGCGACGACGGGTCGTGAGTGG 

AAGCGCGTGATCGTTGCTGAGGTGCAGGAGGGCAGTTGGCCGTCGCTCGGTGAAACTGGC 

ACGCTGCTTGGTCAGGAAGAGTTCGTCGATTTGGTGGATGAGGGTATTGATCCCGATATC 

ATCATTTCCCGATCCGCCGAACGACTGGCGGAGGAACGCCGACTGTTCTACCTCGCCACC 

ACCAGATCCACCGAATCGCTCCTGGTTACCGCTGTGAATTCCCCCGACTCCGACGAAGTC 

CGCGAACCCTCCCGGTTTTTGGAATTGCTGAGTCAACCGATCGTTGTTCTCGAGGGGGAG 

GAAGCTTCGGCGATCGCGGAACCGGAGGAGATTGGGCATCGGTTGTTGTCGATTCCTGCG 

ATGGTTGCTGAGTTGCGTCGTGTGGTGAATGATCCGCGGGATCCGCGTCGGAAGCAGGCT 

GCGAGGCAGTTGTCGAGGCTTGCGGAGGCGGGGATTCCGGGTGCGAATCCTGCCGAGTGG 

ACGAATCTGCGCACTCCGTCGACTGATGAGGAGTTGATCAAGGGGGCGGTGTCGTTGTCG 

CCGTCGCGGATTGAGCAGTTGTTGAATTGTCCGCTGCGCGCTGTGTTGGATCGTTTGGAC 

AGTGAGGAGGAAACGCCGATCGCGATGCTCAAGGGCACCTTGGTGCACGCGTTTGCGGAG 

GCGGTCGCCGGTGGCGTCGATGCGGCGCTCGCCGAAGAGAAGGTGACCAGCGCCTACATG 

CAGCTGGCGAACGTGCCGAGCTGGTCGCGCGAAAGCACCGAAATTGCTTTTCGACGCATC 

CTCTCACGTACCGATACCTGGCTGAAGACTTCTCGCGCCGATTTTACGGAAGTGGGAACG 

GAGATGGACGTATCGGTGACCATCGATGACTCCGTATCGATCCGTGGTCGCATGGACCGT 

TTGGAGCGAAACAAATCCGGCGAGTTGGTGGTTGTTGATTTCAAAACGGGCAAAACTCAA 

ATCGCTGCAAAAGACATGGGCGATCACCCACAGTTGTTTGCGTATCAATTGGCGTTGTCG 

AAAGGCGTGCTGCATGGTGACAAA 



>RXA02785 
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CCCGTGAGCTACCCACTTGTGGAAGATATTGAGGTGGTTTTAGATACCATCGCCACAGCT 

CAACATGAGGACGATTATGCACAGCTCTGCTTCCGCGTTTTTTGTGAGAAAGTGTGGCTG 

TGTGAGGCTGATCTGCACGCAGCGATCAGTGCTTATGCGGCTCATGATTTAACTGCTGCG 

ATTTTGCAGCATGCTGCTGATTCCACCCCGCTTAGCAGGCGTGATCAAGATGAGGTCACT 

GCCCTTCCGGAGCTGGTATTGGGGGCTACCGCCCGCATCTTAGGTGAGGTTAAAGCTGCG 

GAATTTATCAGCCATGCACTGGCTGCCATGGCATTTGTGCGCGCGGAATACGGCAAAGTT 

GCCGCCTGGGGTGCCAAGCGCCTACCTGGCGTCGAAACGCATCTTTGGGTGCGCGAGGTC 

TCCCGCATTGACCGCGCCCTGGGGGTTGGGGATGAACAATCCATGTTTCGCTGGTCCGAT 

GATGGCCCGGCAGAAGATGCCAATACCCAACAATGGTTGCCGGCGTGTTATTGCCGCAGT 

TGTGGCCGTTCCGGCTGGATGGTCAGCCTGGAACAAGGCACCAATATCCCGGTGTTGGAA 

GAACAAAAAATTCGCCTCAACTCCTTTGAACAACCCCATAAACAAAGAGCGCTTCTCGAC 

GCCACCTCTGAGCAGCGCGCAGCCATTGAGCAGGGGCGCAGCGTTGCTGGGCCGCGAGGA 

GTTGATGGCACCTCAGCAGTGCTGTGGTTCCATAGCGCCAGCAATGAACTCAGCACGCGC 

CAACCCAGCCCAGAAGAAGAACAATCAGGTTCTTCTATCGCAGTGCTCACCCACTTTGGC 

CCTGAGGCAGACGATCTCTCCGCCAAACAGACCTGCCCTTCCTGTGGTGATGTTGATTCC 

ATCCGTTATATCGGATCGGGAATCTCTACCCTGCTCTCTGTCTCACTCTCCAATCTTTTT 

GGTATGGCCGATTTGGATAGCGCTGAGAAAAAGACGCTGGTCTTTGCCGATTCCGTGCAA 

GATGCCGCGCACCGCGCCGGGTACGTCCAAGCACGTTCCCGCGCTTTTGCCCTTCGTACC 

TATACCCGGCGCGCAGTGGGTGATAATGAAGTCACCTTGCCATCAATCTCCCGGGCGCTG 

ATGGATAACGCCACCTCTGGGCGCACCCGTTATGAGCTCCTACCCCCTGACCTGACCGAT 

CTTGATATTTACAAACCTTATTGGCACCCCGATGCCAGCAAGGCTGAGCGCCGTGAGGCC 

TCCCGCAATGTGCATAAACGTTTAAGTTTTGATCTCGCCCTCGAGTTTGGACAACGCGCT 

GATCTACCCCGTTCCCTTGCGCTGACCGGCGCTTTGAGTGCTTTTGTGGATTTGCCCAAA 

GGTGTTGCATTGTCCGCGGCTGCCGAAGCACTTTATGCCATCGAAGTTCCCACCTTAGAT 

ATTGAGGATGAGAACCTGCGACTGCGCTGGGTGCAAGGTGCCCTGGAACTTTTGCGCGCC 

CGCGGGGGCATCAACCATGAGTGGTTTGGCGCCTACCTGCGCACCGATGGCAACCCCTAT 

ATGCTTAACCGCCGCCAAGCCCGCGCTGAGGGCATTCCCGGTTTTGTCCGCGGTGGTGCA 

CCTGAATTCCCACGTGTAGGTTCCGCACTTTCCGGATCCCTGCGTTCCAGCACCGGCACC 

ACCCCGCTTGGTAGCCCGCGCGGACGTTATGCGTCCTGGACCTCGCAGGTGCTTGGCATC 

AGCACCCACGATGCCGCCACCGCCATCACAAAGCTTTTCGACGCTTTAAGCAACCGCAGC 

ATTCTCTCCTCAATATCTACCGACAGCGGCGGAAAAATCTACTGCCTCGAGGCCGAACGC 

ATCCGTATTTTTAGCGAAGACCATCCCGAAGTTCTGGAATGCAGCGTGTGCCATGCCCAA 

ACTGGTGTAACTGATCATGTGCGTGACTTCCTTGATGGCGCTCCGTGTTTTAGCCCTAGT 

TGTGGGGGCGTTCTCCATATCGAGGAAGTAGAAGACAACTACTACCGCAGGCTTTATTCC 

GCAATTGAACCGCGCACTGTCATTGCCCGCGAGCACACCAGCATGCTCAAGAAAAAAGAC 

CGCCTCGCACTCGAACAATCCTTTAGAGGTGGAGAAGGCTCGGCCAAACAATCCCCCGAT 

GCGCCCAATGTGTTGGTAGCTACGCCAACGCTGGAAATGGGTATTGACATCGGCGATCTC 

TCCACCGTGATGCTTGCGTCTTTGCCAACATCAGTGGCCAGTTATGTACAGCGTGTTGGT 

CGTGCCGGGCGCCTCAGCGGAAACTCGTTGGTACTCGCCGTGGTGCGTGGCCGCGGTGTC 

ACATTGCCTCGTCTTAACCAACCGCTCTCCATGATCAAGGGAGCTATTACCCCACCAGTT 

GCGTATCTTTCCGCCAGTGAAATCTTGCACCGCCAATTCTTGGCATATGTGATCGACTGC 

TTAGATACTCGCGCCGAACTGCCAAAACTCGAAACAGCAATTGATGTTTTTGATAATGCC 

GCCGGAAAAACACCTTTGGTTGCATTACTCAAAGCGCAGATTCACGCAGGCCTAGATCCT 

TTGCTGGAGGAATTTGTACGCACCCTCAACATGCAAATCAGCATTGATAATATTTTCGAA 

CTGCGCACTTGGGCATCTGGAAATAGCACAGACTCCCTCCTCGCGCTGCTGGAAACCTCC 

CAAAAAGAGTGGATGGAAGAACGCCGCAGCCTTACCGCGCGGCGGGGAGAACTCGAAAAA 

ATCTTTGACAAACTAGATGCGCGCAATGATGCACATGATGAAGAGCTAAAGGAAGAAAAA 

CGTAAAACCGCAGCTTCCCTTAAAGCCGTCAAACTTCAAATCCGTGATCTACTTGGTGAA 

TTCTGGATCGCTGCTTTGGAGCGTTATGGTCTCCTGCCCAACTTCACCCTGGTTGATGAT 

TCCGTAGAACTTAATGTGGCGGTTACTTCGTTCAACCCCCAGGAAGTGGAATTTGATACC 

AAGAATCATGCCTACTCGCGTGGGATCTCTGCAGCGCTTTTTGAGCTCGCTCCCGGTGCG 

ACCTTTTATGCCCAAGGAATTGCTGCCAAAGTTGATTCCATTGAGATTGGTGAACATGGC 

TCTGCCATTGAGCAATGGCGGTTGTGCCCCGTGTGCTCGCACTCCGAAATCCTCCAGCCG 

GGTGTCTCTACACCGGGATCGTGTCCTACCTGTGGCTCCCCCGCCTTTGCCGATAAGGGA 

CAAATCCTAGAGGTAGTGCAAATGCGTAAGGTTTCCTCCGCAGTGGAGAAAACTCGCGCT 

GCCATTAGCGATGACCGTGAAGATCGCTTTAGCACCCGCTTTAACCAGCACGTCAGCTTT 

GTCGTTCCACCAGATGGCCATGGAAAATCCTGGTATTTGAATGATGGTTTTGGCATTGAG 

CATCTGCCCAAGGTGGAATTACGCTGGCTGAACTTAGGAATTGGCAATGGCCAAAAGCGT 

CGGCTCGGTGGCTTTGAAGTCACCAGCCCACTATTTAATGTGTGCCGCCACTGTGGACAT 

TTAGATTCCGAGGCAGGAGCTAACTCACGCTGGGATCACCGACCCTGGTGCCCACACCGT 

TATGAGCAAAAAGAAGATACCGTATCTTTCGCTTTGGGTCGTACTCTTAAAACCCAAGGC 
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GTGCTCATGCTGCTGCCCGAATATTTTGGCAGTGAAGCCGATTCTATGGTGGTAACCAGC 
CTCATTGCTGCTATCAAATTAGGATTTCGTGAGGTGTTGGGTGGCGATCCTGACCACCTG 
GATGTCACCAGTGTGCAGGTCCCCCGTACTTCTGGCGATGGTGCACTTGATGCCCTTTTG 

CTGCACGATCAGGTT 



>RXA 02 819 

AAGCTGCAAATCGGTGATGTCATTGCCATGCCTGGTAGAAAACGACCAGTTCTCGCAGTA 
GTGATGACGCCTGCTAATCAGAGCAGAGATCCCCGCCCATGGGTGACCACCGAATCTGGT 
TGGTCAGGTCGTGTGGATGCGGAATCCTTTACTAATCCGCCGATCACCATTGGGCATATG 
CGTCTGCCTCGCCAAGCTATTGAAGAGCCTCGCCGCAATGCCCGGCGCGTCCAGGAACTG 
TTTAGGCGTGAGCACTTCAAGCGACCCAACAAGATGCGGGAGTTTGCTCGGGTTCGTCCC 
AATGAGGCAGTGACCAAACTGCGTAATGCTATTCGGGATCATGAGGCGCATCATTGGCCT 
GATCGGGAGCACTTGGCTCGCACCGCGGAGCGTATGATCCGTAAAGAACGTGATCTGGCT 
AAGTTGACCGGCAATGTGGATAAAGCCAGGGAAACCCTCGGTAGGACGTTTGAGCGCATT 
TTGTCGCTGCTCAGTGAAATGGACTATGTGGATTACTCTAATCCAGATAATCCAGTGATC 
ACTGATGAAGGTGAGCGTTTGGCGAAAATCCACAGTGAGGCAGACCTGTTGGTTGCTCAG 

TGCCTCAAGCGT 



ccSacggtttctagtggggtttcatcgtcccagttgtggccggtaacaaggaagcaggt 



ATGGCTCCTAAGAAGAAGAAGAAGGTCACTGGCCTCATCAAGCTCCAGATCCAGGCAGGA 
CAGGCAAACCCTGCTCCTCCAGTTGGCCCAGAACTTGGTGCTCACGGCGTCAACATCATG 
GAATTCTGCAAGGCTTACAACGCTGCGACTGAAAACCAGCGCGGGAACGTTGTTCCTGTT 
GAGATCACCGTTTACGAAGACCGTTCATTCGACTTCAAGCTGAAGACTCCTCCAGCTGCA 
AAGCTTCTTCTGAAAGCTGCTGGCCTGCAGAAGGGCTCCGGCGTTCCTCACACCCAGAAG 
GTCGGCAAGGTTTCCATGGCTCAGGTTCGTGAGATCCCTGCGACCAAGAACGAAGACCTG 
ACGCTCGCGATATCGACGCTGCTGCGAAGATCATCGCTG 

ACCCGTGTGTTGTCGCTGCGCATGGGCCGATCATTCAGCTTGGCTGTCAGTGTGGAGCCT 
GAGCAGGAAATTCCAAAACCCCAGCTCAAGCAGGAGTTTAAATATCAGCCTGACGCACTT 
GTGTTTTCTTCCAACAAGGCGCCAAAGCAGTATGAAGTTGGTGGTCGGGGAGAGGCGTCG 
ACAAGCGACGGTTGGGAAGGTACCCACTCTGCACCGGCTCCCGAGCCGCACCCGGCACCT 
ATCGCCGATCGTGAGCCAGAGCTGGCCACCCCGCAGCGCATTCCGCGCGAAACCCCAGCT 
CACAACCCTAATCGGGAAGTGTCCCTCAACCCGAAATACACTTTTGAAAGCTTCGTGATC 
GGGCCGTTCAACCGTTTCGCCAATGCAGCCGCAGTTGCTGTGGCGGAAAGCCCAGCGAAA 
GCTTTCAACCCGCTGTTTATTTCCGGCGGTTCCGGCTTGGGCAAAACTCACCTGCTGCAC 
GCAGTAGGAAATTATGCTCAAGAATTGCAGCCTGGCCCGCGGATTAAGTACGTCTCAAGT 
GAGGAATATCACCAACGACTACATCAACTCCGTGCGAGA 

>RXA0 2 83 3 -downstream 
TGACCGCCAGGAAACCTTCAAGC 



>RXA02 883 -upstream 

TGCCATCGTGGTGTGGTTCCCCATGGTGGCCTTGCGTAAACGCACATAAACGGGGTTGGC 
GGATGGAGGATTTCCCCAAGCACCCACTAGTGTGACAAGC 

ATGAGTTTTCACATCACATCCGTCAATGTCAACGGCATTAGGGCAGCGGTCAAACAGCGA 
AGCGAAACAAACCTAGGTTTCCTTCCGTGGCTTGAAGAAACTCGCCCGGACGTTGTCCTC 
CTCCAAGAAGTCCGCGCAAGCGAAAAAGACACCGCCACCGCACTGCAACCCGCCTTAGAT 
AACGGATGGCACTACATTGGTGCCCCAGCAGCTGCCAAGGGACGTGCCGGTGTCGGCATT 
TTGTCTAGGCATGAACTTGAAGATGTGAACATCGGTTTTGGATCTTTCCTTGACTCCGGC 
CGCTACATTGAAGCAACCATCAAAGACACCACCCTGGATGTGCCAGTAACCGTGGCATCT 
CTTTACCTCCCCTCAGGTTCAGCGGGCACCGACAAGCAGGATGAAAAGTACCGCTTCCTC 
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GATGAATTCGAAGGGTTCCTGGACCAGCGCGCTAAAGAACGCTCCCACATGGTCATCGGT 
GGCGACTGGAACATCTGCCACCGCCGCGAAGACCTGAAAAACTGGAAAACCAACCAAAAG 
AAATCCGGTTTCCTTCCCGACGAACGCGCATTCATGGATTCAGTCTTTGGCACCTTCCCA 
GATGAGGCAACCCAGGTTGCAGGGGCCGGCGACTTCTTCGGTGCCGTGGACTATGAAGGA 
ACGAGGCGTCGAGAAGCAACTACGGACCCTGCGTGGTTCGACGTTGCACGTCGCCTGCAA 
CCTGAAGGCGACGGCCCCTACACTTGGTGGACCTACCGCGGAAAAGCCTTCGACACCGGC 
GCCGGATGGCGCATCGACTACCAAGCAGCAACCGCAGCGATGCTCGAACGCGCAGAACGC 
TCCTGGGTAGACAAAGCCGCTGCATACGATTTGCGCTGGTCAGATCACTCACCACTGAAC 
GTGATCTACTCC 

>RXA02 883 -downstream 
TAAAATGCTGCTGACAATTCTAT 

>RXNO 0 0 6 1 -upstream 

TGAAAGCAATATTAGACCATCAATGATTAGGAATGGAAATTAGGGGTCTGGTTTGGGTGA 
ATGTGTCGCTAATTTTTCCACTCGCCTACACTCGGGAGGC 

>RXN00061 

GTGACTGAGAAGACTGACCAGACCTTAATGCTTATCGACGGCCACTCGATGGCTTTCCGC 
GCATTCTTTGCTTTGCCGGCTGAGAATTTCTCCACGTCGGGCGGGCAGGCCACCAATGCT 
GTCTATGGCTTTCTCTCGATGCTGTCCACGTTGTTGAAGGATGAGCAGCCTACTCATGTG 
GCGGTGGCTTTCGATGTGGGGCGTAAGACGTTCCGTACCGATATGTTCCCGGCGTATAAG 
GCGCAGCGTGAAGCAACGCCACCTGAGTTTAAGGGCCAGGTGGAAATCCTCAAGGAGGTG 
TTGTCCACTTTGGGAATTACGACTATTGAGAAAATCGATTTTGAGGCTGATGATGTGATC 
GCCACGTTGTCTGTGGCGGCGAAACCTTTAGGCTTTAAGACGCTGATTGTTACGGGTGAC 
CGTGATTCCTTCCAGTTGGTCAATGACACCACCACGGTGTTGTATCCGATGAAGGGCGTG 
TCTGTGCTGCACCGTTTCACGCCGGAAGCAGTGGAGGAGAAGTATGGACTGACACCGAGG 
CAGTATCCGGAGTTTGCAGCGCTGCGTGGTGATCCTTCCGATAACTTGCCTAATATTCCT 
GGCGTGGGCGAGAAGACTGCTACCAAGTGGATTGCCCAGTATGAAACTTTGGATAATTTG 
CTTGATCACGCTGATGAGATCAAGGGCAAGGTTGGCGCCAGCCTGCGTGAGCGCATTGAG 
CAGGTCCGGATGAACCGCAAGCTCACGGAGATGGTGAAGGATCTGGAGCTGCCGCTTGGT 
CCGGACGATTTTGAGATGAAGCCTGTGCAGGTTGCGGAGGTTGCGGCGAAGTTTGACGAT 
CTGGAGTTTGGTACCAATTTGCGTGAGCGGGTGCTGGCGGTGGTGAAGGCCGAGGGTTCC 
GCTGCCCCCGTGGAGGAAGTGGAAGCGGAACAGGTTGTCGTCGATACGCAATCTTTGGCG 
CAATGGCTGCCTGCTAGGGCTGGCCAGGCGCTTGCTTTAGCGCTGGCTGGAGTGGCTAAA 
CCTGCTGCTGGCGACACGTATGCGCTAGCGATTGCGGATACCAAGCGCCATGCGGTGTTG 
GTTGATGTGGCTGATATTTCAGCGGAGGATGAAAAGGCGCTGGCCACGTGGTTGGCGTCG 
GAAGATCCAAAGATGCTGCACGGCGCTAAGGCCGCCTATCATATGCTCGCTGGGCGCGGT 
TTTGAGCTGCACGGCGTGGTGCATGACACGGCGATCGCGGCATACTTGCTGCGTCCGGGC 
CAACGCACCTATGAGCTTGCCGACGTCTACCAGCGGCATCTTCAACGACAGTTGTCTACA 
AACGACAATGGCGGCCAGCTCACGCTGCTCGACGCAGCTGATGACCAATCGCTTGTTGAT 
GATGTCATTGCAATCCTTGAGCTGTCTGAAGAATTGACCAAACAGCTTCAGGAGATTCAA 
GCTTTTGAGCTTTACCATGACCTGGAAATTCCGCTGTCGGGAATTCTGGCGCGCATGGAG 
GCCATCGGTATCGCTGTTGATGTTGCCACTTTGGAAGAGCAGTTGAAGACTTTCATTGGT 
CAGGTTGCTCAGGAAGAGGAAGCAGCTCGCGAGCTCGCTGAGGATCCAACCCTGAATCTC 
TCGAGCCCGAAGCAGCTGCAAGTGGTGCTTTTTGAGACGTTCGGAATGCCGAAAACCAAG 
AAAACCAAGACCGGCTACTCTACGGCTGCCGCGGAAATTGAAGCCCTAGCGATCAAGAAT 
CCGCACCCATTCCTAGATCACCTGTTGGCACACCGTCAGTACCAAAAGATGAAGACCACT 
CTGGAAGGTCTCATCCGTGAGGTGGCTCCTGATGGCCGTATTCACACCACCTTCAACCAG 
ACGGTGGCGTCTACGGGACGTTTGTCATC CACTGATCCCAACCTGCAAAACATTCCTGTG 
CGCACTGAGGCTGGCCGAAAGATTCGTTCGGGATTCGTCGTAGGCGAGGGGTATGAAACC 
TTGCTGACTGCCGACTATTCGCAGATTGAAATGCGCGTGATGGCTCACCTTTCCCAGGAC 
CCAGGCTTGATTGAGGCGTACCGCGAAGGCGAAGACCTGCACAATTACGTGGGTTCCAAG 
GTGTTTAATGTGCCCATCGATGGCGTGACCCCTGAGCTGCGTCGCCAGGTCAAGGCCATG 
TCTTACGGTCTGGTGTACGGCTTGTCCGCGTTTGGTTTGTCTCAGCAGCTGAGCATTCCT 
GCTGGCGAAGCGAAGCAGATCATGGAGTCCTACTTCGAGCGCTTCGGCGGAGTACAGCGC 
TACCTCCGGGAGATCGTGGAGGAGGCTCGAAAAGCTGGCTACACGGAAACGCTCTTTGGG 
CGTCGTCGCTACCTGCCGGAACTGACCTCGGATAACCGTGTCGCTCGTGAAAACGCTGAA 
CGTGCCGCACTGAACGCCCCGATTCAGGGAACTGCCGCAGACATCATCAAGGTGGCCATG 
ATCCGGGTGGACCGTTCACTCAAGGAAGCTGCCGTGAAATCTCGCGTGCTGCTTCAGGTG 
CATGATGAATTGGTCGTGGAAGTAGCGGCCGGTGAGTTGGAACAAGTCCGTGAGATTCTG 
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GAACGCGAAATGGATAACGCCATCAAGCTGTCCGTTCCTTTGGAAGTTTCAGCTGGTGAT 
GGCGTTAACTGGGATGCTGCAGCGCAC 

>RXNO 0 0 6 1 - downs tr earn 
TAAGAGGTAACTGCCTTTTCGTC 

>RXN0 0 0 6 6 -ups t ream 

TCTTCTGGATCTGAAACGTTAAGACGGTAGGCTCAATTCCGTGGCTTTGTATAGCAAGTA 
TCGACCGGCAAGTTTTGGTGAACTAGTTGGGCAGTCGCAA 

>RXN00066 

GTGACTGACCCTCTGTCCGCAGCTTTGGATAGCGGGCGCATCAACCATGCGTACCTTTTT 
TCGGGTCCGCGTGGTTGTGGCAAGACGTCGTCGGCACGCATCCTTGCCCGGTCCCTCAAC 
TGCGTGGAAGGCCCAACTTCCACGCCGTGTGGGGTGTGTAATTCTTGCGTAGCGCTGGCC 
CCGGGTGGCCCTGGAACCCTTGATGTAACAGAGCTCGACGCCGCGAGTAACAATGGTGTC 
GATGACATGCGTGAACTGCGCGAACGCGCGAACTACGCCCCGGCGGAATCTCGCTACCGC 
GTGTTCATCATTGACGAAGCCCACATGATCAGTACCCAAGGCTTCAACGCCTTGCTGAAA 
ATCGTTGAAGAGCCACCAGCGCACCTGATTTTCATCTTCGCCACCACCGAGCCGGACAAA 
ATGATCGGTACGATCCGTTCCCGCACGCACAATTACCCATTCCGCCTGCTCACCCCAGGG 
GATATGCGCAAAGTGCTGAAAAATGCGGTCGATGGCGAAGGCGTCCACGTCGACGATTCC 
GTTTACCCACTGGTCATCCGCGCCGGCGGCGGCAGCCCCCGCGACAGCCTCTCCATCCTC 
GACCAGCTCATCGCCGGCTCGGGCCCGGAGGGCTTGACATATGAGCGCGCCTTGCCGCTG 
CTCGGTGTCACAAGCTTCACGCTTATCGACGATTCGATCCATGCCCTTGCATCTAAAGAC 
AACGCAAGCATGTTCACCACGATCGATAACGTCATCGAAGAAGGCCTCGAACCGCGACGC 
TTCACGATCGACTTTCTTTCGACCCGCTCCGGG 

>RXN00 103 -upstream 

GAGGATTTCTCCGGTGCCTTGGGCGAGACGATGGGTGAGGATCGAATCATCAATCTGAGC 
AGTCATGTTCTCAATTCTAGATGTTTGGTTACATTAAGGC 

>RXN00103 

ATGGCTAAAAGCATTCTTTCCCGATTCCGACCTCAAGTAGCGGAGTGGTTCCGGGATGTC 
TTTGCATCTCCGACCCCTGTTCAGGAGGGAACGTGGGAGGCGGTATCTAAGGGGAAGAAT 
GCCCTCGTGGTGGCGCCGACCGGTAGTGGTAAAACCTTGGCTGCGTTTTTGTGGGCGTTA 
GATTCCCTCACTGAACAAACAGGTCAACAGGTTTTAGACACGGGAACACCGGTGCCTGTT 
CGTGGTGGGAAAGTGAAAGTGCTCTACATTTCCCCACTCAAAGCGCTTGGCGTGGATGTA 
GAAAATAATCTGCGTGCACCGTTGACCGGTATTGCGAGGACTGCCTCTCGGATGGGTTTG 
GATGTGCCCAATATCACTGTGGCGGTTCGTTCGGGTGATACGCCATCGGCGGAGCGGGCC 
CGGCAGGTGCGTAAGCCTCCAGACATTTTGATCACCACTCCGGAGTCGGCGTATTTGATG 
TTGACCTCAAAAGCGGGGGCGACCCTTTCGGATGTTGATGTGGTGATCATCGATGAAATC 
CACGCCATGGCCGGAACCAAACGGGGAGTGCATCTGGCGTTGACGCTGGAGCGTTTGGAA 
AAGCTCGTGGGGCGGCCTGTGCAGCGAGTTGGTTTGTCTGCAACGGTGCGTCCTTTGGAA 
ACGGTGGCGGGTTTCTTGGGCGGTGGCAGACCCGTTGAGATTGTGGCTCCACCTGCGGAG 
AAAAAGTGGGATCTCACTGTCACTGTGCCGGTGGAAGACATGTCGGATTTGCCGGTTCAG 
GAGCCGGGATCAACTATTGGTGAACTAGTCATGGATGATCCGTTGGGGATTACTGGCGAA 
TCAGCGCTGCCTACTCAAGGCTCGATTTGGCCACACATTGAGCAGCAGGTGTACAACCAG 
GTGATGTC GGC GAAATC G AC C ATCGTGTTTGTAAATTC CAGGC GTTCCGCGG AGC GTTTA 
ACCAGTCGGTTGAATGAAATCTGGGCGATGGAACACGATCCGGAATCGCTGTCGCCGCAG 
CTGCGAAGAGATCCGGCGCAGATTATGTCGTCAGCGGATGTGGCAGGAAAAGCACCACAG 
GTGATCGCACGTGCGCACCACGGATCCGTATCCAAAGATGAACGTGCCACCACCGAAACC 
ATGCTGAAGGAAGGTCGGTTGCGCGCAGTTATTTCCACCTCCTCGCTGGAGTTGGGCATT 
GATATGGGTGCCGTGGACCTGGTGATTCAGGTGGAATCGCCACCGTCCGTGGCAAGTGGC 
CTGCAGCGCGTGGGGCGTGCGGGGCACACGGTGGGGGCGACGTCGATAGGCTCCTTTTAT 
CCCAAGCACCGCTCCGACTTGGTGCAAACCGCGGTGACCGTGCAGCGGATGAAGGAAGGG 
CTGATCGAAGAGATCCACGTGCCCAAAAACGCGCTTGATGTACTGGCACAGCAGACGGTG 
GCGGCTGTCTCGATTAAAGATGTGCAGGTCGATGAGTGGTACGAGACTATTCGCAAGGCG 
TATCCGTACCGGGATTTGGCGCGCGAAGTCTTCGATTCCGTCATCGACCTGGTCAGCGGT 
GTGTATCCCTCCACAGATTTTGCCGAGCTGAAGCCACGTGTGGTGTACGACCGGGTTTCA 
GGCGTGCTGGAGGGCCGGCCAGGATCCCAACGCGTAGCAGTGACCAGTGGCGGAACAATT 
CCCGATCGAGGAATGTTCGGAGTCTTCCTCGTCGGCGATGGTCCCCGGCGCGTCGGCGAG 
CTCGATGAGGAAATGGTCTACGAATCCCGCGTGGGCGATGTGTTTACGCTCGGGGCGTCG 
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AGTTGGCGGATTGAAGAGATCACCCGCGACCAGGTACTGGTCACTCCCGCGCCGGGTCAC 
ACGGGTCGGCTGCCTTTTTGGACGGGCGATGCCGCAGGCCGGCCCGCTGAGCTGGGTAAA 
GCTTTAGGCGCTTTTCGACGCTCGACCCTCACCGATCCATCCAGCTCCGGCTTGGAAGGC 
TGGGCGCACGACAACCTGATCGCCTTTTTACAGGAGCAGGAAGAATCCACCGGTGTGTTG 
CCGGATGAGAAGACGTTGGTGTTGGAGCGTTTCAAAGATGAACTAGGCGACTGGCGCATT 
GTCCTGCACACTCCTTATGGACGAGGAGTAAACGCAGCATGGGCTTTGGCCGTCGGGGCG 
AAAATCGC TGAAGAGAC CGGC ATGGATGC GC AAGC CGTGGC AGGTG ATGATGGC ATTGTG 
CTTCGGTTGCCGGAAGGGGATGAAGATCCCAGCGCAGCGTTGTTTATGTTTGAGGCGGAA 
GAGATCGAAACGCTAGTGACAGAGCAGGTGGGTAACTCTGCGCTGTTTGCCAGCAGGTTC 
CGTGAATGCGCCGCGAGGGCCCTATTGCTGCCGAGACGAAACCCCGGCAAGCGCGCACCG 
CTGTGGCAGCAACGACAACGAGCAGCACAGCTTCTTGATGTGGCCAGAAAGTACCCGAGT 
TTCCCGATCATTTTGGAAACAGTGCGCGAATGTCTTCAAGATGTTTACGATCTGCCCGCT 
CTGAAGAATCTCATTGAGGATCTACAGCTGCGGAAGGTAAGAATCGCGGAAGTCACCACC 
CAGCAGCCCAGTCCTTTTGCCTCCGCATTGCTGTTCAATTACACCGGTGCATTCATGTAC 
GAAGGCGACAGCCCGCTCGCAGAGAAACGTGCCGCAGCGTTGGCCCTGGATCCGGCACTG 
TTGGCGAAATTGCTGGGTGAGGTGGAGCTTCGACAATTACTGGATCCCGACATCATCGCA 
GAAGTGCACCAACAATTGCGCAGGCAAGGCGATCGTGCGGCGAGAAACAATGAAGAACTC 
GCAGATTCTTTGAGGATTTTAGGACCGATTCCTTTGGATGAATTGGGCGAACACATCACC 
TTTGAAAACCCAGACCTGGAGGATCGAGCAATGACTGTTCGGATCAACGGTCGGGAACAT 
TTAGCGCAGGTCTTGGATGCACCTTTGCTTCGAGATGCCTTAGGTGTTCCCGTACCGCCT 
GGTGTGCCTGCGCAGGTAGAAACCATTACGGATGCGTTGGAACAGTTAGTCAACAGGTGG 
GTTCGTACCAGAGGGCCATTTACTGCGAATGATTTGGCAGAAGCCTTTGGACTGGGCATC 
GCCACGGCGATCACCGCCCTTCAAAGCGCACCTGTGATTGAAGGCCGCTACCGACAAGGC 
GTGGACGTGCAGGAATACTGTGCGACAGAAGTGTTGTCGATCATAAGGCGACGCAGCCTC 
GCAGCAGCGAGGAAACAAACCAGGCCGGTATCGCAATCAGCCTTTGCGCGATTCCTGCTT 
GATTGGCAACAGATCGCACCGGTGGGCGCCACACCTGAACTTCGAGGCGTTGATGGCACC 
TACACAGTCATTGAACAACTCGCCGGTGTACGTCTTCCCGCCAGTGCGTGGGAAGATCTC 
GTGTTGCCGCGCCGGGTTGCCGACTATTCACCGATCCATCTCGATGAGCTGACCTCCAAT 
GGGGAAGTCCTCATCGTGGGAGCGGGCCAAGCCGGAAGCCGCGATCCGTGGATTAGCTTG 
CTGCCCGTGGATTATGCGGCGCAGTTGGTGGGGGAGGCGTCGACAAGCATGAGCCCATTG 
CAGGACGCCGTGCTTGACCAGCTGCGTGCGGGAGGCGCCTTCCTGTTTTCTGACATTCTC 
GAAGAGAATTTCGGCTACACCACAGCCCAGCTGCAAGAAGCGATGTGGGGGCTGGTGGAA 
GCAGGCCTGGTCAGCCCTGATAGCTTCGCGCCGATCCGCGCGCGCCTAGCGTCGGGAACC 
ACGGCGCATCGGGCGAAACGTCGACCAGCGAGATCCCGGCTGCGCACCCGCACCAGCTTC 
GCGAGCGACGTGCCCCCAGACATGCGCGGACGATGGACGCTGTCCGTGCAACCCGCCGAC 
GCCACCAGCCGCTCCGTCGCACACGGCGAAGGCTGGCTCGACCGCTACGGCGTGCTCACC 
CGCGGGAGCGTCGTCGCCGAAGACATCGTCGGAGGCTTCGCCCTGGCCTACAAAGTGCTC 
TCCGGCTTCGAAGAAAGCGGCAAAGCGATGCGCGGCTACTTCATCGAAGGGCTCGGCGCC 
GCGCAATTCTCCACGCCCGCCATCATCGACCGCCTCCGCGGCCACGACGATTCCCCCGAC 
GTCGAAGGCTGGCCCTCCGGCGCCACCGACCCAGACGTCTACCTCATAGCCGCCGCCGAC 
CCCGCAAACCCCTACGGCGCCGCACTTCCCTGGCCTGAGCAGGGGCCCAGCCGCGCCGCC 
GGAGCTATGGTCGTGCTTTGCGACGGACTCCTCCTCGCCCACCTCACCCGCGGCGGGCGC 
ACCCTCACCGTGTTCTCCGACAATATCCCCAAAATCGCGACAGCCCTAATCACATACGAA 
AGGCTCACGGTAGAAAAAATCAACGGCGACAACGTCTTCGACTCCCCACTCCTGGAACAA 
TTCCGCAAACACGGCGCCACCATCACCCCGAAGGGAATGCGATTTCGACCACCAGTGGCA 
CGGGAAACCCCCTCAGATACGCTTCCCACCAGGACTTTTCGTGGAGGCTTCGGACGGCGC 

>RXNO 0103 -downstream 
TAACCTGATGACATGCCAGAAGG 

>RXN0 0163 -ups t ream 

AC GACATGC TTGAC C ACGCTGAAAAGGGC TGC CGC G AATTGGTTGC TGC CC AAAAAGC TG 
C ACTGGGAATC TAAAAC CAC AAC AGAGTTAAGGAC AC C GG 

>RXN00163 

ATGAAACTTCTTCTTGCATCCAACAACGCAAAGAAACTCAAAGAACTCCAGCGGATTTTG 
GATCAAGCAGGCCTGGATTCCGTTGAATTGCTTGCGCTGCGTGATGTCGAGGCATACGAC 
GAGCCGATCGAAGACGGCCGCACTTTTGCCGACAACGCACAGATCAAAGCGCGCGCCGGG 
GTAACCCACACAGGCATCGCCACGATCGCCGATGATTCCGGCATCGCTGTCGAAGAACTC 
AACGGAATGCCCGGCGTTTTGTCCGCACGCTGGTCCGGCGCACACGGCAACGACACCGCC 
AACAACGAGCTGCTTCTTGCCCAAATGGAACATGTTCCCGACGAGCGCCGCAACGCAGCC 
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TTCGTGTCCGTATGCGTGCTTGCACTTCCGGACGGCCAAGAATTTGTTCAGGAAGGCCGT 
TGGGAAGGCCAACTCCTACGCGGACCTAAGGGCGAAAACGGTTTCGGATACGATCCACTG 
TTCATTCCAGCAGAGGAAATCGATGGACAAGGACGCAGCTCCGCTGAACTTTCCGCAGAG 
GAAAAGGACGCTTTGTCCCACCGAGGTCAAGCGCTGCGCGGATTGGTTGAGAAGATCGCA 
CAGGTAGCTGCGGCTAGC 

>RXN0 01 63 -downstream 
TAAGGCCTTAAGGAAAACTAAAA 

>RXN0 0407-upstream 

TTGTGTAAAAATCCGGAAGGCTACAAAAAGCTCAGTCACCTGATCAGTGACGCGAAAATG 
GC ACGGGAGAAAAGGGG AAGTTCGC T ATC CGCCGCTGC C A 

>RXN0 0407 

ATGGTTGCTGAACATGCTGCAGGGGATTGGGTGGTCCTTGCAGGTTTTCAGTGGTTGGAC 
AAAATCGACTATGTGATCGATTGCTTTAAACCGGAAAATATTGTGCTGGAATTCGGTTCA 
ACCATGACACCGGAAGACGCCGACCGCAATGAATACCTCAGAAGAACGCAAGCCAAATTC 
CAGCTTCGAGGCATCCTAAGCACCAACCCAGAATCCGCTGCCCGGGGGAGCGTGCGGCTT 
GCCGGCGCCAAGCAGGCACTAGCCCGCAAGATGCCGCTTGCCGACGCCGAAAGCGAGCTA 
CATCCCATGGGCACTACCTGGATGCGCAGCGGGGATACATTGTTAAAAGCACACCCTGAT 
TACGCGGATCTCATTGCAACCACGGTGGAATTAGCTGCTGAATGTGCTTTCACCCTAGAT 
TTGGTGGCCCCGAATCTGCCCAAGTGGGATACCCCTGGTGAACACACGGAAATGTCCTGG 
CTTGCGCACCTGGTTTCCACTCGGATTGATACCCGCTATGTGGGGCGCTCCGCAGACATC 
AAAGCACGAGCTGCCACACAAATTGACTATGAATTAGGCGTTATTGAAAAGCTGGGTTTT 
CCAGGCTATTTCCTCGTCGTTAATGATCTGGTGGAGTTTTGTCGCGATTCCAATATTTTG 
TGCCAAGGCAGAGGTTCCGCGGCGAACTCGGCGGTGTGCTTTGTCCTAGGCATCACCAAC 
GCGGAGCCGATCTCTGCTGGATTGTTGTTTGAACGGTTTTTATCTCCTGACCGGGATGGT 
CCACCAGATATTGACATTGATATTGAATCCGGCAGGCGCGAAGAAGTAATCCAATACGTG 
TATGAAAAATACGGAAGGGATAACGCAGCTCAAGTAGCCAATGTCATTACCTACCGAACA 
AAAGGCGCGATGCGTGATGCTGCCCGTGCACTGGGTTACCCGCAAGGTGCTGCCGATGCC 
TGGGCTAAAGGAACCTCGGAACCACCCGATGATGTGCTGGAATTAGCTGCGCAATTTAAA 
GGGCAACCACGGCATTTGGGTATTCACTCCGGTGGCATGGTCATTTGCGATCGCCCCATC 
GCCGATGTGGTGCCAGTGGAATGGGCTCGGATGGATAACCGCTCGGTTGTGCAATGGGAT 
AAAGATGACTGTGCCACGGCAGGCTTGGTCAAATTCGACCTTTTGGGATTGGGCATGTTG 
GAAGCCATCCATCACATGCTGGATCTGGTGGCAGAACACCGAGGTAAAAAGATCAATTTG 
TGGGAACTAGATCTGGCGGAACCGGAGGTCTATGACATGTTGTGCAAGGCAGATGCCGTG 
GGTGTGTTCCAGGTGGAATCACGTGCGCAGTTATCCACGCTGCCTCGACTCAAGCCCCGC 
ACCTTCTTTGACCTGGTCGTGGAGGTAGCTCTGATTCGTCCAGGTCCCATCCAAGGCGGA 
TCGGTGCACCCGTATTTGCGGCGCCGTGCTGGTGAAGAGGCCATCACTTATGACCACCCC 
GTGTTGGAAAAGTCTTTGGGTAAAACCTTAGGAATCCCACTGTTTCAGGAACAGCTCATG 
CAGGTAGCTGTTGATGCTGCAGGTTTTAGTGGTGGGGAAGCGGATTCCTTGCGCAGAGCG 
ATGGGGTCGAAACGCTCACCTGAACGCATGGCTGCGTTGCGCTCGCGGTTTTTCCAAGGG 
CTGAAAGATACCAATGGGATTGTGGGGGAGACCGCCGAGAAACTGTGGAACAAAATTGTG 
GCCTTTGCTGCCTACGGTTTTCCGGAATCGCATTCGCAGTCGTTTGCGTCCTTGGTGTAT 
TTCTCCGCGTGGTTTAAATACCACTACCCGGCTGAATTCTGCGTGGGATTATTGCGGGCA 
CAACCCATGGGTTTCTATTCACCACAGTCTTTGATCAGTGATGCCAGACGCCACGGCGTG 
AGTATCCTGCCGATCACGGTCAATGATTCCGGTGTGGAGGCCGATGCTCCGAATGGTGCG 
ATTCGATTGGGGCTCAACCTGGTGAAAGGCCTTGGCCACGATGCCGCGCAAAGAATAGAG 
GACAACGCCCCGTTTGATTCCATTCCGGATTTATCGCGCCGGGCTGATCTTAATGTTGCT 
CAAGTTGAGGCATTGGCGCGAGCGGGAGCGGTGGACTGCTTGGGGGTCGGACGTCGACAA 
GCATTATGGCAAGCGGGCGTCGCAGCGACCGAAAAACCTGGAATGCTGCCTGGCCTTTCG 
GTGATTGAAGCTCCGGCGTTGCCGGGGATGAGCGCCTTTGAGCTGATGGCGACCAATATT 
TCCGCCACGGGAGTCACCGCGGATTATCAGCCGATGGCGTTGATTCGGGAGCGGATGGAG 
GAGCTGGGGATCGTGCCGGCGGATCGGCTATTGGAGGTGGAAGATGGCACGCGGCTGCGG 
ATCGCTGGCATTGTCACGCACCGGCAGCGCCCGCAAACTGCGTCGGGGCTGACATTTTTA 
GGGATGGAGGATGAGACCGGGCTGATGAATGTGATGGTGTCCGTTGGGTTGTGGCAGCGG 
CAGCGCGTGCTGGCCAGAAATGCCAAGGCGTTGATTATTCGAGGGATTGTGCAGAATGCG 
CAAGGGGTGGCGACAGTTGTCGCTGACCGGTTGGAACCGTTGGACATGGGGGAGTTTCTC 
AGCCGTGGCTCACGAGATTTTCGA 

>RXN0 0 4 0 7 - downs tream 
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TAATTTGGCAAAGTGGACATTAT 
>RXNO 04 14 -upstream 

ATTATCGTGGTCCAAATTGGAAAGAATCCTCTCAGGTAAAAAGGTCGAATCTCTGCGTCC 
GGTGCTGCATGAGCCGGATGCGCAGGCGCCTTCATCTGCC 

>RXN00414 

ATGCAGGGGGAAGCGTCGGTTCCTTTTGCCGAGCTGCATGCCACCAGCAGTTATAACTTT 
CTCACTGGCGCATCGGATCCGTCTGATGTGGTTGTGCAGGCCAAAAAGTTAGGACTTGCT 
GCTCTATCAGTCATGGATAGGGATGGTTTTTATGGTGCAGTGAGATTTGCGGAAGCTGCC 
GCGGAAGCTGG AATGC AT AC C GTTTATGGTGCGGAGC TGAGTC TGC AAGAAGGCGTGTTG 
ACAGTCTTGTGTAAAAATCCGGAAGGCTACAAAAAGCTCAGTCACCTGATCAGTGACGCG 
AAAATGGCACGGGAGAAAAGGGGAAGTTCGCTATCCGCCGCTGCCAATGGTTGC 

>RXN0 0 4 1 4 - down s t r earn 
TGAACATGCTGCAGGGGATTGGG 

>RXN0 04 6 0 -upstream 

AGTCGGCGAAAATTTCCCCGCGGTATAAGTTTCCATCAAGTTTGATTGCAGTCACGCCCG 
CTATTATTCCACCCTTTTCCAAGGCCTTACAATCAAACAC 

>RXN00 460 

ATGCCGGAACACCCACTTCACGTTATCTTCGACAATCCTGTCATCCCTCCCAACACCGGA 
AACGCCATCCGAATGTGTGCAGGAACAGGCGCTCACCTGCACCTTGTTGAACCTTTAGGC 
TTTGAGCTGACAGAAAAGCACCTTCGCCGAGCAGGCCTTGACTACCACGACTTAGCCGAT 
GTCACAGTGCATGCAACCTTCGATGAAGCCATGGCTGCAGTCCCTGGTCGCGTATTTGCC 
TTCACCACAACGGCCAATACCCGCTTCACCGATATCGCTTTTGAACCTGGCGATGCACTC 
CTTTTTGGAACTGAACCAACAGGACTCCCTCAAGAACATGTTGAGCATTCCCGAATCACC 
AGTGAGCTTCGGATCCCCATGCTTCCCGGTAGGCGTTCCATGAACCTTTCAAATTCCGCG 
GCGGTAGCGACCTATGAAGCATGGCGTCAACTCGGATTTGTGGGTGGGGTT 

>RXN0 04 6 0 -downstream 
TAGTTTTTTGCTGGGCTTCTGGG 

>RXN0 0542 -upstream 

CGATCGTGTTCTGAACCTGAATGATGGTGTCCTGCGCACCAAGGTTCTGCGACTCGACAA 
GTAAAGAACTTTAAGGCTCTAGAGAGGTAGTTGAAGGATT 

>RXN00542 

ATGGCAATCGGAGATACTAACATCACCGTCGTTGGCAACATTGTTGCTGACCCGGAACTC 
CGCTTCACCCCATCGGGTGCAGCAGTGGCTAACTTCCGCATTGCATCAACTCCCCGCTCG 
TTCAACCGCCAAACCAACCAGTGGGAAGACGGCGAAGCCCTCTTTCTCACCGTTAACGTT 
TGGCGTCAGGCAGCTGAAAACGTTGCAGAGTCCCTGTCCAAGGGTATGCGCGTTATCGTC 
ACCGGTCGCCTCAAGCAGCGCTCCTATGAAACCCGTGAGGGCGAAAAGCGCAGCGTTTTT 
GAGGTCGAAGCGGATGAAGTCGGACCATCACTAACATTTGCCAAGGCAGATGTCCAGCGC 
AC ACCGCGCGGTGGAAACTC TGGCGGAAACTACGGTGGCGGCAACC AAGGTGGTGGCC TC 
GGTGGAAACCAAGGCAACCAGCAAGGTGGATTCAGCAACCAGAACTCTGGCGGCTTCGGT 
GGAAACCAAGGCAACCAGCAGCAAAGCAACCAGGGCGGATTTGGTGGAAACCAAAACCAG 
TCCCAGGGTAACAACTTCAACCAAGGTGGATTTGGCGGAGGCAGCCCACAGGCAGCACCG 
GACAATGACCCTTGGAATTCTGCACCACCAGCTGGCTCCGGCGGGTTCGGCGGCGCAGAC 
GATGAGCCACCGTTC 

>RXISI0 0 5 4 2 -downs tr earn 
TAAAGCTTTTCTTTTCTAAAACA 

>RXNO0 54 5 -upstream 

GCTGACGCAACGACCCTCCTGCTATGCCAACGACGGCATGGCCGAAAAAACAATTACTAG 
ACCATAGGAGGTGATGAGGTCCGTGCGTCAATACGAACTT 

>RXN00545 

ATGATCATTCTCGATCCTTCTCAGGATGAGCGCACTGTTGCCCCGTCCCTGGATAAATTC 
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CTCGAGGTTGTCCGCAAGGACAAGGGTGACGTTGTGAAGGTTGATGTTTGGGGCAAGCGC 
CGTCTTGCATACCCAATCGACAAGAAGGAAGAGGGCGTTTACGCCGTCGTCGATCTCAAG 
TGTGAGTCTGCGACCGTACTCGAGCTCGATCGTGTTCTGAACCTGAATGATGGTGTCCTG 
CGCACCAAGGTTCTGCGACTCGACAAG 

>RXN0 0 5 4 5 - downs tr earn 
TAAAGAACTTTAAGGCTCTAGAG 

>RXN005 62 -upstream 

TTCGTTTTCGCAAAGCCCGGCTTTTGCTCTTTCTTCCACTAGATTGGATACAACAAGTCA 
GGGAAGAAAGAAGCGTGAAGTGTCTGAAGATCGTGAATAT 

>RXN00562 

ATGGACGCGGACCCGCTGATTGAGGATGACGTTAGTGGAGCAGAAGTAAAAGATAGTTCG 
GATGAACCGCTTCTCGCACTGACACGTTACGTTTTTGATCGCGGTGAGCGGCCAGTTACT 
CGTGGACTGTTCCACCAGGTTGCGGCCATTTTGAGTATTGTGTCAGGTTCGGTGCTCTCC 
ACGTATGCATGGATGGAACTGGTGTGGTGGCAGGCGCTAGGTGTCATGGTGTACGCCTTG 
GCCATGCTGGGACTGTTTGCTGTCTCTGCGGCGTATCACCGAGGACCGTGGCGTCGATTG 
CACACCGTGGCGTGGTGGCGCAAAGCTGATCACTCCACCATCGCGGTGTTTATCGCAGCA 
ACCTATACGCCACTGTGCTTGATCGTCTTAGAGCCCGGTACCGCAGCATGGATGTTAGGT 
ATTGCGTGGGTTGGTGCCATTGACAGCGTGATCATGAACATGGTGTGGATCAATCACCCA 
CGATGGCTCAGCGTGCTGGTCTACTTGGCCTTGGGATGGCTCATTGTGCCACTTGTCCCT 
CAATTGTGGTCTGGTGCTGGCCCCACAGTGGTGTGGCTCCTGCTGGCCGGAGGCATCGTC 
TACAGCGTTGGCGCGTTGGTGTACGGCTTTAAATGGCCAGGACGCAACGCACGAGTGATT 
GGC TAC C AC GAGC AC TTC C AC ATC GCC ACGATCGTCGC AGC GATTGTCC ATCTGGTTGC A 
GTG 

>RXN0 0 5 6 2 -downs tream 
TGAATGGTTGTCGTTAACTAAGA 

>RXN00625 

GGCACCGATGAAGACTACATCCGCGTCGCCTTCATCTACGACCAAACCACCGTCAAGCCC 
GTCGGCGAATCCCGAATCTTCGACGACGCAGCCTTCACCGGCACCGCACGCCAGCCACTC 
GCACAGGAATTCCAGCCACTCAACGACAGCGAGAAATCCTTCGTCGGCGTAGTCAACCAC 
TTCAAGTCCAAGGGCTCTGTCACTCGTGGAGACGCCGACACCGGCGACGGCCAAGGCAAC 
AACGCCAACGTTCGCGTCGCACAGGCACAGGCACTCATCGACCACCTGGAAAACCAGGAC 
GACTGGGCATCCAAGCCAATCTTCATCCTCGGCGACACCAACTCCTACGCCAAGGAAACC 
GCGATGACCACCCTTTACGGCGCTGGCTACACCAACATCGCCACCGAATTCGACGCTGGC 
TACAGCTACCAGTTCTCCGGCCGCATTGGCAGCCTCGACCACGCACTCGGCAACGAAGCA 
GCCATGAAGCACGTCATCGACGCCGAGGTCTGGGACATCAACGCTGACGAAGCAATCGCA 
TTCGAATACTCCCGTCGACTCAACAACACCTCCGACGTATTCGAGAACAACGTCTTCCGC 
TCCTCCGACCACGACCCGATCAAGGTCGGATTCAACCTCAGCGAGACCACTGAGCCCACC 
ATTCCGGTAGAGCCCACTGATCCTGCAGAACCTACCGATCCAACTACCCCAGTTAAGCCA 
ACTGATCCGGTAGAGACCACGGATCCATCTGAGCCAACCGACCCTGCAGAACCTACTGAT 
CCAGCTGAACCAACTGACCCTGAGGAAACGAAGAAGCCAGAGGAGCCGAAGAACCCTGGT 
TCCTCCAACGGAAGCTCCCAATACGCCACCATTGCAGCAATCATCGCAGCAATCCTAGGT 
GCCATTGCTTTGGCCTTCCAGTTCTTCCATTCAAGTTCTAAT 

>RXNO 0 62 5 -downstream 
TAACTCTTAGGGAGTAATCCCCT 

>RXN0 0673 -upstream 

GCCACCGCCGTGGCCTGCCTGTTCGTGGTCAGCGCACCAAGACCAATGCGCGTACTCGTA 
AGGGTCCTAAGAAGACGATCGCCGGAAAGAAGAAGTAAAA 

>RXN00673 

ATGCCTCCTAAAGCACGCACTAACGCGCGCCGCACAGGCCGTCGCGTTGTAAAAAAGAAC 
GTTGCTAACGGCAACGCTTACATCAAGTCCACCTTTAACAACACCATCGTTTCGATCACT 
GATACCAACGGTGCTGTAATCTCTTGGGCTTCCTCTGGGCACGTCGGATTCAAGGGCTCA 
C GTAAGTC C AC TCCGTTC GCTGCTC AG ATGGCTGC AGAGAAC GCTGCC CGC AAGGC AATG 
GATCACGGCATGAAGAAGGTTGACGTTTTCGTCAAGGGCCCAGGATCAGGCCGCGAGACT 
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GCAATCCGTTCCCTTCAGGCTGCAGGCCTGGAGATCGGTTCAATCTCCGACGTGACCCCA 
CAGCCACACAACGGCTGCCGTCCACCAAAGCGTCGTCGCGTT 

>RXN0 0 6 7 3 - downs tream 
TAATAGGGAAGGAAAGGTAATAC 

>KXN007 06-ups tream 

TGGTCATCGACTCCGACGGAAACCCAACTCGCGTTGGCTACCGTTTCGATGAAAACGGCA 
AGAAGGTCCGCGTTTCTCGTCGCAATGGGAAGGATATCTA 

>RXN00706 

ATGACTGAGAATTACATCCCTCGTCTGAAGACCCGTTACCAGGACGAAATCCGCACCAAG 
CTTCAGGGCGAGTTCGAGTTCGAAAACGTCATGCAGATCCCAGGCGTCACCAAGATTGTC 
GTCAACATGGGTGTCGGCGACGCAGCTCGTGACTCCAAGCTCATCAACGGCGCTATCGAG 
GACCTCACCGCAATCACCGGTCAGAAGCCACAGCTTCGCCGTGCGAAGAAGTCCATCGCT 
AACTTCAAGCTCCGTGAAGGCATGCCAATCGGCGCAAAGGTTACCCTGCGCGGCGACCGC 
ATGTGGGAGTTCCTGGACCGTCTGCTGACCGTGGCACTGCCACGTATCCGCGACTTCCGT 
GGACTTTCCGACCAGCAGTTCGACGGCCACGGTAACTACACCTTCGGCCTCACCGAGCAG 
ACCATGTTCTACGAAATCGACGTCGACAAGATCGACCGTCCTCGTGGTATGGACATCACC 
GTTGTTACCACCGCTGTAACCGACGATGAAGGTCGCTCCCTGCTCCGCGAGCTCGGCTTC 
CCATTCAAGGGTGAAGACGGCAACCGCCAGCAG 

>RXN0 070 6 -downstream 
TAAAC TGC ATAGTT AAAAGC ACT 

>RXN0 07 0 9-ups tream 

TTGCCCACATTCGTGGAGTATGTAGACATCTGTAGTACAAAGACCACGCGTGTTTGGGAC 
GGAAATCCAGCACGCATTAATCCAGGTCAGGAGACCAGTA 

>RXN00709 

GTGATTCAGCAGGAATCGCGTCTGAAGGTCGCCGACAACACTGGTGCACGTGAAATTCTG 
TGCATCCGCGTTCTCGGTGGATCCACCCGACGTTTTGCTGGCATTGGTGACGTCATCGTC 
GCCACTGTCAAGGAAGCAACCCCAGGCGGCAACGTAAAGTCTGGCGAAATCGTCAAGGCT 
GTTATCGTTCGCACCAAGAAGGAGACCCGTCGTGCAGACGGTTCTTACATCTCCTTCGAT 
GAGAACGCTGCCGTCATCATCAAGAACGACAACGAGCCACGTGGCACCCGTATCTTCGGA 
CCAGTTGCTCGTGAACTTCGTGAGAAGAAGTTCATGAAGATCGTTTCTCTCGCACCGGAG 
GTGATT 

>RXN00 7 09 -downstream 
TAAGAATGAAGGTCCACAAGGGC 

>RXN00714-upstream 

CGTCAATCAAGCTGTCAAAAAAAATACAAGTTAGGTCACAAAATGATTTCAGTCGTGAGA 
ACCATCACATATAAGACATCTCATGATCTAACATTTCTTC 

>RXN00714 

ATGGCTACGATTACACGCACCGACAGACTGATCCTCGTACCGCTCACTGTTGAGCTCGAA 
GACGAGGCCCACCAGATTTACTCTGATTCTCGAATCTGGGAACACCGCCCCCAGGCGCGT 
CACACCAACGTGCGTGTCACGCGCGACATCATCAAGCGCACCAATGAAAGCTGGGGCAAG 
AAAGACCTTGGCCCCTGGGGTGTTTACCTCCGTGACCGCCCATCGGAATTCGTTGGCGTT 
GGTGGCGTTGAACTCATCGACGGAAAAGTATGGGACCTCAAGTACCGCCTCCGCCCCGAC 
CTATGGGGCAATGGATACGCCACGGAAATCTCCAACGCCGCAACACTGGCCACCAAGCGT 
ATCGACGACAGCCTCCCACTCACGGCCAGGGTGACTACCAACCACCCTGCCTCATTCCGT 
ATTTTGGAAAAACTGGGACTCACCCCCGTATGGGAAGGCCGACGAGTCGGAACGGAAGAT 
GACCCCAACGAGCCTGATGTGAGAATTTATTCTGACCGTCCGCTATCGGATGAAATTCTT 
GAAATGCTCAAGCAACGACCA 

>RXN00714-downstream 
TAGACCAGAAAATCTCACCCCTT 

>RXN00724-upstream 
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CGGCAAAGGAAGCCACAGCGATTAAAAAGGCGCTGGGCTACACCACTGCGGAAGAGTTGC 
TCCGCCACCATGTGCGCAAATACTCCACCACGGCTCTGGC 

>RXN00724 

GTGGGAATTGGTGATGCCACTGAGGGCGATCTTGTTACCATCGTGGGTCAGGTCGCCTTT 
GCCAAGCAGTCCTATACCCAGTCCGGCAAGATGCTGTACAAGGTTACAGTCTTGACTGAG 
ACGGAACGCATCGGCATTTCCTTCTTCGGAGCCAAGCACATTCCGCGTCTTCTCCCAGAA 
GGCACTCGTGCGCTTTTTACCGGCAAGGTGAAGTTTTTTCGCAACGAACCTCAGCTATCT 
CATCCAGAGTTCATTGTGATCCCAGATCCTGGATCAGGCCGCCGACTCACCGCCACTGGC 
GGTATGAAATCTCTGGCTGCCTACGGCGATGTGGAAGAAGTGGCACTTCGTTTGGTGGAT 
CGCGAATACATCCCGATCTATGCCGGCACCGCCACCATGACTACCTGGCGGATCATGGCT 
GCAGTGCAACGGGTACTGGAAACCATGCCGGTGATCAAAGAACCACTGAGCGTGGTGCCC 
GAAGGCATGCCCAGTTTCGACGAGGCCATCCGCGGCATTCACGATCCAGGCCATGAATCT 
CCCAGCACGTTTATCAACCGTCTGAAATACAACGAAGCACTATCGCTGGCCACGGTGATG 
GCGATCCGGCGTGCCGATACCAAGAACCGCAAAGCACCACCCATGCCGCGCGCACTCAAA 
GGGCATCAGCACATGCTCATCGATGCACTCAACTTTCAGCTCACAGTGGGACAGAAGCAA 
GTGATCCGTGAGATCAGCGCGGACATTGAACAACGCGTTCCCATGTCTCGTCTGCTCCAA 
GGTGAGGTTGGTTCGGGTAAAACCATCGTGTCGTTGATCGCGATGCTGCAGGCAATTGAT 
TCCGGTAGGCAGTGCGCCATGCTCGCCCCGACGGAAGTGTTGGCCACCCAGCATGCCCGC 
AGCCTGAGCAAAACTCTCGACGACGCAGGCCTTGATATCAATGTTGTGCTCTTGACTGGC 
TCGATGCCCACGGGAGCCAAGAAGGAGGCTCTGCTGGAAATCATCTCCGGTGACGCAGAC 
ATTGTGGTCGGCACGCATGCGCTGATCCAGGACACCGTGGAGTTCTTCGACCTTGGCCTC 
GTGGTGGTGGATGAGCAGCACCGTTTCGGCGTGGAGCAACGCGATCAACTGCGGACCAAG 
GGCAGGGAAGGCCTGACCCCGCACCTATTGGTTATGACTGCGACCCCAATTCCGCGCACC 
ATCGCCATGACGGTGTTCGGCGACTTGGCGGTGTCCACGTTGCGTGAACTTCCAGGCGGG 
CGCCGGCCGATTCAAACCTCGGTGATACCCGATCACAAACCTGGCTGGGTTAAACGCGGT 
TGGGAACGCATCGGTGAGGAAGTCCTCGCCGGACGCCAAGCCTATGTGGTGTGTCCGCGC 
ATTGAAGGCGAAGGCGGCGTGCTGGAAATCCACGCCTATCTTTCCGAACAGGTATATCCA 
GGATTGAATGTTGGAATGCTGCACGGTCGCATGGACACGGATCTCAAAGATTCGGTCATG 
CAGGAATTCGCCCAAGGTGAGATCGATATTTTGGTCGCCACCACGGTCATTGAGGTCGGT 
ATTGACGTTGCCAACGCCACCGTCATGCTCATCCGCGAGGCGGAACGCTTCGGCGTTTCC 
CAGATCCACCAGCTGCGCGGCCGTGTTGGCCGTGGGCAGCACGATTCCCTCTGCCTGCTG 
CACACCACCTTCGACGAGGACTCCCCACAAGGCCAACGCCTCGCCGCAATTTCCACCACA 
ACCGACGGTTTTCAACTCTCTGAACTTGATTTGCAGGTACGCCAAGAAGGCGACGTGTTG 
GGCACCCGCCAGTCCGGCAGCGACACCAAACTCCGTCACCTCTCGTTTATCAGCGACCAA 
AAAATCATCGAGCGTGCGCTTATCGACGCCACCGAGCTGGTTGCCGCCAGCCGTTCCAGG 
GCGCTTGAGCTGGTCAGCGACATCGCAATGATCAACCAGGAATACCTGGAAAAGAGC 

>RXN0 0724 -downs tr earn 
TGATATTGATAGGGTTTAAGTCA 

>RXN0 07 9 0 -upstream 

ACGGCTTGGCCATTTGTGGGTGGAGGGCCAGCTCGCTCAGATTAATGTAAAGCCCAATTG 
AAAGCTGTCGAATTTGACGCTTCGTGATGTGGAGCAAGAA 

>RXN0 07 9 0 

ATGTCTGTGCAGCTGACCTGCCCGACGGACATTATCCGCAATCGCCCCACACCGCTCAAG 
GATGGCGACCGCGTGATTGTGTACGGCAAGCCCGCGTTTTATGCAGGCCGCGGCACTTTT 
TCGCTGTGGGTGACTGATATCCGTCCCGTGGGTATTGGTGAGTTGCTGGCGCGCATTGAG 
GAGCTGCGTAAAAGGCTTGCCGCGGAGGGTCTTTTTGATCCAGCTCGGAAGAAGCGACTG 
CCATTTCTGCCCAACCGCGTTGGTTTGATCACGGGACGTGGTTCAGCGGCTGAGCGCGAT 
GTGCTGAGCGTGGCTAAGGATCGCTGGCCGGAAGTGCAGTTTGAGGTGATCAACACGGCA 
GTTCAGGGCGCTTCAGCTGTTCCTGAAATCATCGAAGCGTTGCGGGTTTTAGATCAGGAC 
CCTCGCGTGGATGTCATCATCATTGCCCGCGGCGGCGGTTCTGTGGAGGATCTGCTCCCC 
TTCTCTGAGGAGGCCTTGCAGCGCGCAGTCGCGGCAGCGCAGACGCCCGTGGTGTCCGCG 
ATTGGCCACGAACCAGATACGCCGGTGTTGGACAATGTCGCCGACCTTCGCGCGGCGACC 
CCGACCGATGCAGCAAAGCGCGTGGTGCCTGATGTGGCAGAAGAACGCATGTTGATCAAT 
CAGCTTCGCAGTCGTAGTGCCGCGGCGTTGCGCGGTTGGGTGCAGCGCGAGCAGCAGGCG 
TTGGCAGCGATTCGCACCAGGCCGGTGCTGGCTGATCCGATGACCCCGATTAACCGCCGA 
CGTGATGAGATTGCCCAGGCTGTGGGCTTGATTAGGCGCGATGTCACCCATCTCGTCCGC 
ACCGAGCAAGCACTGGTGGCGTCGTTGCGCGCACAGGTTTCCGCGCTCGGCCCGTCCGCA 
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ACCTTGGCGCGCGGTTATTCCGTGGTGCAGGTTATTCCTCGCGACGGCAGCGCCCCGGAA 
GTGGTCACCACCATCGAGCAATCACCGCCCGGCAGC CAGCTGCGCATCCGCGTTGCCGAC 
GGCTCCATCACTGCGGCATCCATGGGCACCCAGCAAGCAAAC 

>RXN0 0790 -downstream 
TAAAAACTTAGGAGAATGAAGAA 

>RXN0 0 807 -upstream 

TGCTCTAAGCAATCGACTCATGCTCAATACTCTAACGTGCCGGTGCGACATCGCGAGGAT 
GTAGTGAGGAAGTAGTGTAGAGATCGTGACTAATTCGAGT 

>RXN00807 

GTGTTTGACAGTCTCGCCGGCTCCAAAACAGTGTCCAAGACGCTTTTCGACGCGGCCTCC 
AGCGCGCGTGCCCTTGTCCGCGCCCGAACCACAGAACGTGCCCGCGCCCGGGCAGAACAC 
CAAAACCCTGCAATGATCCACGACTCCGGCTTTGCCCAGTCATGGCTGTTTACAGGCCCT 
CCCGGATCGGGACGTTCTGTGGCAGCCAAGGTTTTCGCCGCTACGCTCGTATGTTCGAAT 
CCGGATGTTGTGGGCTGTGGACAATGCGAGGATTGCCGCGCCGCCATGGGAGGCAGCCAC 
CCCGATATTGAACACATCGTCCCGCAGCAATTGTCTATCGGTGTTGATGCAGCTAGAGAG 
GTCATCAAAGCCGCAGCGGTCAGTCCTGTTGCAGGAAACTGGCGAGTCGTCATCTTCGAA 
AACGCCGACCGACTCACCATGCAAGCCGCCAACGCCTTGCTGAAAACCGTGGAGGAACCA 
ACCGAAAGCACCGTGATGATTCTGTGCGCACCCACCACAGACCCCCGCGACATTGCGATC 
ACCCTCCGCTCCCGCTGCAGGCACCTCTACATTCCCACCCCCTCCATCGCGGAAGTCGCA 
CGAATCCTCGTAGCTGAAGGCAACGTCAGCCAAGCGGATGCAGAATTAGCGGCGGCTGCC 
TCAGGCGCTCACATCGGCAGGGCTCGATACTTAGCGCACAACAACGCCGCCCAACGCAGA 
CGCGCCAGCATCCTCAACCTGGCCGAATTAATCTTCCACGGTGATGTCGCCTTCCGCTCC 
GTAAACACCTTGGTCAAAATGGTGGAAACCGAAGCCAAAGACAGCAACAAAGAAAAAGAA 
GAAGGCGATCTCGAAGCCGTAAGAATCTCACTCGGCATGGGGGCCAAAGGCAAAGGTGTC 
CACAAAGCAGTACGTGGAGGAGCGGGAGATTTCAAAGCACTCGAAGACCAACAAAAACTC 
CGACGCACCCGATTCCTCCGCGACAGCCTCGACCTCGCACTCGTCGACCTAGCCGGCATC 
TACCGCGATGCCATCATCATTTCCTCCCAAGCCCAAGTCGGACTCACACACCCCGATATG 
GAAGGCCTCTCCCAAGAACTCGCAACAAAAGTAAGCCAAGAAGGACTCCTGGCATGCCTC 
GACGCGATCTCCAAATGCCGCGAATCCTTCGGCTTCAATGTACGACCCATCGTGGCCATG 
GACGCCCTGGTAGGACGCCTGCGCAAAGCCTACAAAGTGTCC 

>RXN0 0 8 0 7 -downs tr earn 
TAAACACCCCAAATTATTGAAGT 

>RXN00 8 17 -upstream 

GTCTTTCACGTTTAAAGCCCAAGCGATAGTCTATTAGGATTAGTTTTACGTTTTGGCAGG 
TCAGTCCCATTTATACAGCCCAGCGAAAGGGGGTAAATTC 

>RXN0 0 817 

TTGACTACCCCCGATTTTGAGAGTGAAAAGACTCAAGCTATGAGGCCCAGCTTTGGTGAA 
GAGCTGGCCGCAATCGTTTCCAAACGTTACTCCGAATCGACGCTCACTCATATGGTGACG 
TTGCCCGCATCGAAAGCTAAATACGTCGATTGGCCGAGTTGGGTACCTGCTAGCCTGCGC 
GATGCGTTGGTGAATCGTGGTATCAATAAGCTCTTTTCCCACCAGGAGCAGACCGCACAT 
CTGGCGTGGAATGGCCAGCATGTGGTGGTTGCCACCGGTACATCTTCGGGAAAATCTTTG 
GGTTATCAGCTGCCCATTTTGTCAGCGCTCGGCACGGATCCTACCGCCTGTGCGTTGTAT 
CTAACTCCCACCAAGGCTTTGGGATCTGATCAGCTAACCTCCACGTCCACGTTGCTGCGC 
GACATTCCGGATTTCCACCCGATTAATCCGGCGCCCTACGATGGCGATACCCCCTCCGAG 
GCGCGGTCCGGCATCCGCGATTTGAGTCGTTTTGTGTTCACCAATCCGGATATGGTGCAT 
GCGTCGATGCTGGCGAATCATCCCCGCTGGGCCAGGTTGTTGCGCCATTTGAAGTTCATC 
GTGATTGATGAATGCCATGCCTACCGTGGTGTGTTTGGCGCGAACGTGTCGATGGTGCTT 
CGTCGTCTACTGCGCATCGCCGCGTTTTATGGATCCCACCCGACGGTCATTTTGGCGTCC 
GCGACCAGCTCCGATCCGGAAATTCATGCTTCCAGATTGTTGGGCGCGCCGGTTAAAGCA 
GTGACGGAAGATGGCGCCCCGACGGGTGAACGCACCGTTTTGCTGTGGGAGCCCGGTTTC 
ATCGAAGGCGCCGAGGGCGAGAACGGCGCGCCGGTGCGTCGCGCAGCCAGCACCGAAGCA 
GCAAACATTATGGCCACGCTCATTTCCGAGGGTGCACGCACGTTGACGTTCGTCCGTTCA 
CGTCGACAAGCAGAAATCGTTGCCCTGCGCGCGCAGGAAGAGCTCAGCACGCTGGGCCGC 
CCCGATTTCGCCCGGCGCGTCGCGTCCTACCGGGCGGGGTACTTGGCGGAGGACCGCCGT 
AGGTTGGAGAGATTGCTTGACGACGGCACCCTCCTCGGTGTTGCTTCCACCAATGCGCTT 



Appendix A, page 66 



Attorney Docket No.: BGI-130CP 



GAACTGGGCATTGATGTCGGTGGACTGGATGCTGTGGTCACGGCTGGTTTTCCAGGAACT 
GTGGCGTCGTTTTGGCAGCAGGCGGGGCGAGCTGGTCGGCGTGGGCAGGGTTCGTTGGTG 
GTGCTTGTTGCTCGTGATGAGCCGATGGATACGTATTTGGTGCATCATCCGGCAGCCCTG 
TTGGAGAAGCCGGTTGAGGCTGCGGTGTTTGATCCGACGAATCCGCATGTTATTCGGGGT 
CATGTTTATTGCGCTGCGGTGGAAAAGCCTCTGACAGAGGCGGAGGTCGCGGCGTTTGGT 
GCCCAAAAGGTGGTGGAGAAGCTCGAGATTGAAGGGCTGTTGCGCAAGCGTCCGCGTGGC 
TGGTTTGCGGTGGAAAAGCCCATGTCAGAGGATCCGGATGAGCTGAGTCCTGATTCGGCA 
CACCAGCAGGTGAGTTTGCGTGGTGGGTCTGGTTCGGAGTTCATGATTGTTGATATCACT 
GACGGCCGGTTGTTAGGCACCATCGATTCCGCGAAGGCGATGTCGCAGACTCATCCCGGC 
GCGGTGTATCTCCACCAGGGTGAATCCTTTGTCATTGATGAGTTGGATTTGGAGGAGAAT 
CTGGCACTGGCCAGGCCTGAGCTGCCTGATTACACCACCTATGCCAGAAGTGACACGGAC 
ATCAGGATTACCTCTGCCCCGTTGGAGGACGAGGTTTTTGATGCTGGTGGTGGTTTGTGG 
GTCGCCAACGTAGAGGTGCAGGTCACCGACCGTGTGACTGGCTATGTCACCCGCCTTAGT 
GATGGCACCACGTTGGATGCGACTCCGTTGTATCTTCCTCCTCAAATTCTTCAGACTCGT 
GCGGTGGCGTACACGATTGATCCGTTGGCGTTGGAAGCGATGGGCATTCCCGCCGCTGAT 
ATTCCCGGTGCTCTTCACGCAGCGGAGCATGCGGCGATTGGTATGTTGCCGCTGCTTGCG 
ACGTGTGATCGTTGGGATATCGGCGGCGTATCCACGGCACTTCATGCGGATACGGGCTAC 
CCCACTGTGTTTGTCTATGACGGTATGGACGGCGGAGCTGGTTTTGCGGATACTGGTTTT 
CGACGTTTCGCCCAGTGGATTGAGGCCACATTTGAGGTCGTCCGCAGCTGTAGCTGTGAA 
TCTGGGTGCCCGAGCTGTGTGCAGTCCCCGAAATGCGGCAATGGAAACAATCCGTTGGAT 
AAGGCAGGTGCCATCAAGTTACTGGGTGCGATGGTGACCTTGTTGGGAACCTCA 

>RXN0 0 8 1 7 - down s t r earn 
TAAAGGTCCTGCTTTTGCGTGGG 

>RXN0 0 8 9 0 -ups t r earn 

CCCCACCGCTGCTGATCGTCTGGAATTGGACGAAAAGATGGAAGCGGATGACTCTGGCTT 
TGGAGGCGTTGAGTCCTAGGTGGAATCCTCAGTTATATGG 

>RXN00890 

TTGAGCATCGCCACAGTCGTTGCGTTGCTCTTCTCCGGTTTATTAGGTGCGGTTGAATCT 
GCGCTTTCTTCTGTTTCCCGCGCCCGCGTTGAACAAATGCTCAAGGATGAAGCCTCCGGG 
TCCGCGTCCTTGCTGCGAGTCATCGACGAACGCGCACTCCACATCAACATGCTCATCATG 
TTGCGCACCTTGCTGGATGCCTCCGCAGCAGTCTTCGCCGGGGCAATCGCAGTCAATGTG 
ATGGACAGCTGGGCGTGGGGCATCGTCCTGGCCATCGTGGTGGTTTCCCTCCTGACCTTC 
GCAGTAGTGGGCGTGTTTGGCCGCACCGTTGGCCGCAAAAACCCATATTCAGTGATGCTT 
CGCTCCGCAGTCGTGCTGAGCGGTTTAGCTAAAATCCTTGGCCCCATTGCACGTGGCCTC 
ATCTGGATCGGCAACATCATCGCGCCCGGCCCAGGTTTCCGCAATGGCCCTTACGCCACT 
GAAGTGGAACTGCGTGAGATGGTCGATATCGCCCAAGAACACGGCATCGTGGAAATTGAA 
GAGCGCCGCATGATCCAGTCGGTGTTCGACCTGGCATCCACGACGGTTCGCCAGGTGATG 
GTGCCACGTCCTGAAATGATCTGGATTGAATCTGGAAAAACAGCCGGGCAAGCAACCGCG 
CTGTGCGTGCGCTCTGGTCATTCGCGCATCCCAGTCATCGGTGAAAACGTCGACGACATC 
ATCGGCATCGTCTACCTCAAAGACTTGGTCCAAAAAACCTACTACGCCACTGATGGCGGA 
AAGTCTGTGCTTGTAGACGAGGTCATGCGCGAAGCTACCTTCGTGCCAGACTCCAAGTCC 
CTTGATGCGCTGCTGCAGGAAATGCAGGAAGACCACAAACACATCGCAATCCTGGTTGAT 
GAATACGGCGGCGTGGCAGGTCTTATTTCCATTGAGGATATTTTGGAAGAAATCGTCGGT 
GAAATCGCTGATGAATATGACGCCCGCGAAGTAGCCCCCATCGAGAAAATCGGCGACCGC 
ACCTACCGCGTGGTCTCCCGACTCTCGCTGGAAGATCTCAAAGACCACATCGAAGAAGAA 
CTCGACCTAGAAATCGAATTCGGTGATGAAATTGAAGATCAGGTCGACACTGTCGGTGGC 
CTTATTGCCTTTGAACTTGGCCGAGTGCCTCTGCCGGGTGCCACTGTGGAAACCTGCGGA 
CTAAAGCTCACCGCCGAGGGAGCCAAGAACCGCCGGGGTCGTTTGCGCATGCATTCAGCA 
GTCGTAGAAGTTGGCGAGCCCAGCGAGGACAACGAAGGT 

>RXN0 0 8 9 0-downs tr earn 
TAGTTTTTTACAGCAGTAGGGGA 

>RXNO0 897 -upstream 

GGTCGGTGGAAGCGCATGGCTAAGAAGGCTATTAAGGCCAATGGGTGGACTGAGCCTGGT 
TTGACCTGGATGCCGGGTGAAGATGAGGATCCTTTCGGGC 

>RXN00897 



Appendix A, page 67 



Attorney Docket No.: BGI-130CP 



ATGACGCCTAGTCTTCCCCGTTTCCGCAGCCAGAAACCTGCCGTCGGCGATCGTGTTGTT 
GCACGTCGCCGGATTCCTGGTGCCAATGTGCATTGGACAGATGTCATTGGCCATGTGATT 
GGGGTGGATCCGTTGGTGGTTCGCCCGCAGTCGGTTGGTGGGATGCCGTCTGATGCGGAA 
GAAATTGTCATTCCTGATGATCAGCTTGAGGTGATTAAGATTTTGTCGCCGCGCACCATT 
AGGAATTCGGATATTCGTGCGGTGGAGGTTGCCACGGCGAAGGCCTTTCCGGGGCTGGTC 
AATGAGTGGCATGATGGTTGGCTGCTGCGTGCCGGTGATGGCATTGCGGAGCGTTCTAAT 
TCTGCGTCGCCACTCGGCCCAAGTGTCGGTTCTGAGCCGGTACCGATGGAGGATATTTCG 
CGGTTTTATGCACGTCACGATCTCCCCGTGAAGCTGCACATTCCGGAGCGGATTGGTCGG 
CCTGCGCAGAAAGTCATTGACGCCGATCCCCAGAAATGGGTGATGGGCCCGGAGATTTTG 
GTGATGACGAAATCTTTGGACCATGTGGAGTCGCACGAATTGCCCGGTGGCCTAGAATTT 
AGCGTCGATAAGCAGCCTGACCAGGAGTGGCTGGGCATGTACCATTTCCGCGGACAGGCG 
TTGCCCGCTCACGCCCTTGAGCTTTTGCGCACGCAAATCGAGGGCCGCATGGGGTTCGGG 
CGCCTGACCACGCCGGCGGGGCAAACCGTCGCGATCACGCGCGCCACCATCACGGCTGCG 
GAGGAGCGCATATTTTTGGGCTATTCAGCGGTCGAGGTGGATCCTGCTTTTCGACGTCAG 
GGGCTGGGCACCGCGCTCGGCTCGCGCATCCAGGAGTGGGGCGCCGAGCAACACGCACAG 
GAGGCATATCTCCAGGTTGTCGCCCATAATGAAGCAGGTATCGGCCTGTATCAAAAGCTC 
GGGTTCAGTGAACACCACCGACACCGGTACGCCGAACGGAAATTC 

>RXNO 08 97 -downstream 
TAAAATC CAAAACAGCTAGGGTA 

>RXN00990 

ATCCCCGTCTTGGTGGCCACCGATATCGCCGCCCGTGGCATTGACGTGGATGACGTCTCG 
CTTGTTGTGCACGTTGATCCCCCAGCAGAACACAAAGCGTATTTGCACCGCGCTGGTCGT 
ACTGCACGAGCCGGAACTTCCGGTACAGTTGTGACTCTAGTAATGGACGAACAAATCAAG 
GAAGTCCGTGAACTTTTCCAAAAAGCAGGCGTGACAGCCGCTGAGGTAAAAGTCAACGAA 
AACTCACCTGAATTGGCTAAAATTACTGGTGCACGACGCCCGTCAGGCGTTGCTCTTCCA 
GCACCTGGACAGCAGCAGCCAAAGCGGGAACAAAAAAATACCCATAATCGTTCTGATTCC 
AGAGGTTCCAGCCGGAATCCACGCAGGCGCGGACAAAGCGGATCCAGATCAACGGGCCGC 
TCCAACCCGAGGCGTCAGACTTCAAGGAAAGACGGTCCCAAGAGC 

>RXN0 0 9 9 0 - downs tr earn 
TAAAACTCCCCCACGGCACGCGA 

>RXN0 09 9 4 -ups t r earn 

TAATCAACATTCGCAAGAGGTGTGTCGCAAAAGCACTAGCTCAGCGATTAAAAGTTCCCA 
TGATCACTTTTCAACCAGCACCGACTAGAGTTAGTGGGCA 

>RXN00994 

ATGACTACCTTTCTAGAACTCAAGCTTCCCGACGAGATTGTGCGCGAACTTCGCAGTCAG 
GGAATCACCGAGGCATTCCCCATCCAAGAAGCAGCCATCCCCGATGCGCTCGCTGGCAAA 
GATGTCCTCGGCCGTGGACCCACCGGCTCTGGTAAAACCTTCACCTTTGGGCTTCCCATG 
ATCACCCGACTCGCGCGCTCGGGCGCCTCCAAACCAGGTCGCCCCCGCGGGCTTGTCCTG 
GTTCCCACCCGTGAACTAGCAGCTCAGGTGCGTGAACGCCTCGACGATCCCGCCCGCGTT 
ATGGGTCTGCGCGTCCTCGAGGTGGTCGGTGGCGTCAACATCAACCGCAAC 

>RXN01 03 0 -upstream 

CCTCCCCGGCCACACGCCCCAGAGGGGTTCTTTTTCATCCTTTTTAAAATATACTTATAT 
GTATTAATCCCCTCTTTGTGCAGCATAGGAGACTACTGCT 

>RXN0103 0 

ATGACCTC AACAACC CAACCTGGC ACAACACCTGAGCTC AGCGC AGAC ACTC ATTC TGAG 
CCCTGGGATGTCGTCATCGAAAACACCCTTGAACCTTTTCAAAAAGTCGTTCGTCAATTT 
ATTATTGACCGCCCCTATTCCGGCATTTTCCTCACCATGGGTGGCGGCAAAACACTCACT 
ACCCTCTCCGCATTGACCTATATCCAGCCACCTGGACACATTCTGGTTGTCGCGCCTCTA 
AATATCTCTCGACTCACCTGGCCCGAAGAGGTTCGCAAGTGGAATATCCCTGTTAACGCA 
ATCTCGCTGATCACCAATGAGCGCGGCACCAAACTCACCCGCGCCAAACGCCTCAAACTC 
TATGAGGAAACAGCGACCACACCACCAACGCTGTATTACATCACCATTAATCTGCTCGAA 
GATATTGTCAATTACTTTGGTGATAGGTGGCCGTTTTGGACAGTCATTATTGATGAGTCA 
CAGACAATCTCTGATATATCCTCCAAGCGCACTAGAGCGCTCTTTTCTGTGCGACCCTAT 
ATCGGCAGACTAATTCTGCTCACCGGAACCCCCAGCGCCAACAAGTTCGACTCCATTTAC 
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GCCCAAGTCGCAGTGCTAGATTATGGTGCCAGCCTGGGTGACAACATCGACGTATTCCGA 
GCCAGATGGTGTGCGCCCGACATTATTACCGATAAACAAGTGCGTCGCTGGAAGCCGGCT 
AACAAGCAGGCTGAAGCAGAGGTGTACCGCACTATTAGCCACCTGGTCATGTCTGCCGTC 
AACACGGATATTAAGCTGCCACCGCTGCATTTTGTTGATCACGAGGTACACATGAGCGAC 
GATGAGCACCGCGACTACGAGCTCTTCAAAAAGGACGCGGTGCTTGCTGCATTGCTCGAT 
ATGGCTGAAGAGAATGAGGGTGGCGAAGGCGCTGATGACACTGACGCTGCTGATTCAGCG 
ACAACGACCCCACCTGCGTCATCACAGCCAACAAACCCTGCCATCCCCGCTGGACTGCTT 
CAGGCAATACAACAAACCCAGGACACCAATGGTCGCGCCATCGCGCCTGTGACCACAGCT 
GAACTTGATCATTTTGATGATCTGCCAGTACAGCGCCAAGAAGATCTTGGCACCTTAGTT 
GTTATCTCTGCTGTTCACGCAAGCGACTCTGCGGCA 

>RXNO 1 0 3 0 -downs tr earn 
TGAAACTGC TGC AATACGC AGGT 

>RXN010 66 -upstream 

AAACGTATTCCTTGACCTGCGCATCAAGGTGCTGAAGAACTGGCAATCCGATCCAAAGGC 
TTTGAACCGCCTGGGCTTCTAGCTTTAAGGGGGTGAGTTC 

>RXN010 6 6 

ATGCGTAGGGACAGTTTTCGGGACCGCGCGCTAGTAGTCAAAACTTATGATTTTGGCGAA 
GCCGACCGCATTATTGTGCTGCTCACCCGAGACCACGGCATCGTGCGCGGAGTTGCCAAA 
GGAGTACGCCGATCCAAATCCCGGTTTGGGTCAAGGCTGCAGCTTTTTGTGGAACTCGAC 
GTGCAGCTCTACCCAGGTAGAAAACTGTCCACCATCTCTGGCGCGGACACCGTCGGCTAC 
TACGCATCAGGCATCATCGAGGACTTCACTCGGTATTCCTGTGCGTCCGCCATCCTGGAA 
ATCGCCACCCACATCGCAGGACTGGAAAACGATCCGCACCTGTTTGAAGAAACCACCCGG 
GCGTTGAAAAACATTCAGGACTCCCCAGAACCCATCCTCAACCTAGACGAGTTCATGCTC 
CGCGCCATGAACCACGCCGGCTGGGCACCAAGCCTTTTCGACTGCGCAGCCTGCGGCCGA 
CCAGGACCTCACAACGCATTCCACCCAGGCGTCGGCGGGGCAGTGTGCCTGTACTGCCGA 
CCGCCGGGAAGCGCCGAAGTCCCACCAGAAGCACTACACATGATGTGGTTGGTCGCCAAC 
GGCCAAGCAGCCCGCATTCCCCGGGAACACCCAGAGCAGCAAACCACCATTCACCAACTG 
ACAACCGCGCATCTGCAGTGGCATATTGAAAGAAAGCTGCCCACGCTGGCGGTGCTGGAT 
CAGGCC 

>RXNO 10 6 6 -downs tream 
TAGTGCTTAGGCTTAGGCGTCCG 

>RXN013 43 -upstream 

TTCAAAATGAATGGCCACCAACCAATTTTCACCAAAGTTTTATGTGGCAGGGCCAGCTCC 
GGCCCGTTAAACCACAGAATTCCATGAAAGGGAATTTCTA 

>RXN01343 

ATGAGCAAGAACTCTAAGGCGTACCGCGAGGCCGCTGAGAAGATCGACGCTGGTCGCATC 
TACTCCCCACTCGAGGCTGCAAACCTGGTCAAGGAGACCTCCTCCAAGAACTACGACGCT 
TCCATCGACGTAGCTATCCGCCTGGGCGTTGACCCACGTAAGGCTGATCAGCTTGTTCGT 
GGCACCGTCTCCCTGCCTAACGGCACCGGTAAGACCGTTCGCGTTGCTGTGTTCGCACAG 
GGCGAGAAGGCTACTGAGGCTGAGGCTGCTGGCGCTGACTTCGTTGGCACCGACGAGCTC 
GTTGAGAAGATCCAGGGTGGCTGGACCGACTTCGACGTTGCTATTGCAACCCCTGATCAG 
ATGGCTAAGATCGGCCGTATCGCTCGTGTCTTGGGCCCACGTGGTCTGATGCCTAACCCT 
AAGACCGGCACCGTCACCAACGATGTCGCTAAGGCTATCGAAGAGGTCAAGGGCGGCAAG 
ATTTCCTTCCGCGTTGACAAGGCTTCCAACCTGCACGCTGCAATTGGTAAGGCTTCCTTC 
GATGCGAAGAAGCTGGCTGAGAACTACGGCGCTCTCCTCGACGAGATCATCCGTATCAAG 
CCTTCTTCCGCTAAGGGCATCTACGTCAAGCGCGTGACCCTGTCTTCCACCACCGGTCCT 
GGTGTTGAGGTTGACACTCACGTCACCAAGAACTACGCAGAAGAGGCA 

>RXN0 13 43 -downstream 
TAAGCCTTCCCACGCGTAACTCT 

>RXN0 1 3 7 4 -ups t ream 

TCCCCGCAGCCCACCACCGTGGGCTGCGGGGTGTGGCGTTTTTGCCACAAAGTGGACCGT 
ATTCGCAAATACTTTGTTAAGACGCGTTAATCTTTAACCT 
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>RXN01374 

ATGTC TGAATC AGGTGCGCTAAGTTC T AC TGAC TC TCT ATC CCC GGGTGTC AC C ATTG AA 
GTCCGAGATGAAATTTGGCTGGTTACTCACGTTACTCGCTCCACAGATGGTTTTAGGGTT 
AAAGCTCGTGGTCTCTCTGATTATGTGCGGGACCACGAAGCTACGTTCTTCACCGCACTT 
GATAAAGATTTGAAGGTCATTGACCCTACCCAGGTCACCGTCAGTCTTGATGATTCCTCC 
AATTACCGTCGCACCCGCCTGTGGTTGGAGGCCACCATGCGTAAAACTCCGGTACCGCTC 
TATCAAGAGTCACTTTCCGTGGCAGATCAAATGCTCGCCGATCCACTGGAGTACCAATTA 
GCAGCCGTGCGCAAAACCCTCTCTAGTGCTAACTTGCGCCCCCGCGTGCTTATTGCTGAT 
GCCGTGGGACTTGGCAAAACCCTAGAAATGGGCATGATCTTGGCGGAACTTATCCGCCGT 
GGCCGTGGTGAGCGCATTTTGGTAGTCACCCCGCGCCACATTATGGAGCAGTTCCAGCAG 
GAAATGTGGACCCGTTTTGCCATCCCGCTCGTTCGTCTAGATTCCGTGGGCATCCAGCAA 
GTGCGCCAAAAATTGCCAGCATCACGCAACCCTTTTACTTATTTCCCGCGCGTGATTGTC 
TCTATGGATACTTTGAAATCTCCGAAGTACCGCGCGCAACTAGAAAAGGTGCACTGGGAT 
GCGGTGGTTATAGATGAAATCCACAATGCAACCAATGCTGGCACCCAAAATAATGAGCTA 
GCCGGCACACTTGGGCCTACTGCCGAGGCTCTTATTTTGGCCTCTGCCACCCCGCACAAT 
GGTGATCCAGAATCCTTTAAGGAGATCTTGCGTTTGCTTGATCCCACCGCTGTGATGCCT 
GATGGCACCATTGATGCCGAAGCTGCACAGCGTCTGATCATTCGTCGCCATCGCAATAGC 
CCTGAGGTTTCAGGTTTTGTGGGCGAAAAATGGGCTCCACGCAATGAGCCTCAGAACTTC 
CTGGTCGCTGCGTCAAAAGAAGAAAACGGCGTTGCTGCAGAACTCAACCATGTGTGGATT 
TCACCAGGTGCGAGCAATCCGATCAAGGATCGCCTCTTCCCCCTGGACATTGGTGAAGGC 
TTTTCTCTCCTCCCCTGCAGCCTTGGGCGAAACAGTGTCCAATCGCCTCAAAAAGGCCTC 
TGCACCAGAAGAAAAACGCGCCCTAGAAACCCTTTCACAACT 

>RXN0 13 74 -downstream 
TAATTCTGCGATCACCCCGCAGA 

>RXN013 7 8-upstream 

TCAAAAGAAGAAAACGGCGTTGCTGCAGAACTCAACCATGTGTGGATTTCACCAGGTGCG 
AGCAATCCGATCAAGGATCGCCTCTTCCCCCTGGACATTG 

>RXN013 7 8 

GTGAAGGCTTTTCTCTCCTCCCCTGCAGCCTTGGGCGAAACAGTGTCCAATCGCCTCAAA 
AAGGCCTCTGCACCAGAAGAAAAACGCGCCCTAGAAACCCTTTCACAACTTAATTCTGCG 
ATCACCCCGCAGACCTCACAGAAGTACCAATCTCTACTGAGCTACCTCGGTGACATCGGA 
GTGAAGAAGAACTCCGATACCCGCGTGGTGATTTTCTCTGAGCGTGTCGCTACTTTGCAC 
TGGCTGCAGGAAAACCTCATCCGTGATCTCAAGATGCCACCCAACTCTATTGCTGTTATG 
CACGGCGGTCTCCCCGACCAGGAGCAAATGCGCCTGGTGGATGAGTTTAAAAAGACGGAT 
TCTCCCATCCGCATCATGATCACCGGCGATGTTGCCTCAGAAGGTGTGAACCTGCATACT 
CTCTGCCACAACTTGGTGCACTATGACATCCCGTGGTCACTGATCCGCATTCAGCAGCGC 
AATGGCCGTATTGATCGTTATGGTCAAACCCACAACCCTTCCATCGTTACCTTCTTGCTC 
GATCCCGCCGAGGATTCCAAAGTAGGTGAAGTCCATGTGCTGGAGAGGCTCATGGAGCGC 
GAACATGAGGCGCACTCTTTGCTCGGTGATGCCGCATCTCTCATGGGCAAGCACTCTGAG 
CGTTTGGAAGAAGAAACCATCCGCGAAGTCCTGCGCGGTGCCCAAAACTTTAATGATGCA 
GTGGCTGATCCAGCGGAAGTCCTAGAAAACCCAGCAGGCCTAGATGATATTGATTGGTTG 
CTAGCCCAAATCGCCCAAGCCGATGCCAAGGCAGAAACAGAAGCAGAAGCAGAAACAGAA 
AACCAAACAGCACCAGATGCAGCTTCCAATAGCACGCAGCATGCACAACGCCGGTTGTAT 
GCACAGGAAAGCTCTTTCCTCTATGACTGCCTCCTCGAAGGTTTCAATAACGTACCGGAG 
GATTCCATCAACCGCGGTGGCGTGGGGTTCAAAAAACACGATAATGACATCGTGGAGCTC 
ACCCCC ACCGATGATCTGCGC CGTCGTCTAGATTTCCTC CCGC AGGATTATGTGGC TGC C 
CGGAAAGTTAAGGAAGATCTCCTACTAGCTTCCACACTGATGCGTGGCCAAGAACGCCTC 
AACGCTGCGCGCACTGGTGAAGATGGCAGTACCTGGCCAAGTGCCCACTATCTAGGCCCC 
CTGCACCCAGTCACTTCGTGGGCAGCTGACCGCGCGCTGGCAACCATGCCACGTTCGGAA 
ATTCCGGCGGCTAGTGGCAAAGTCACAGAGCCAACGGTGCTGCTTATGTCCACATTGAGC 
AATCGGCGTGGCCAAATTGTGTCTCGTTCTTTTGTGGCTTCTTCTGGCCCCTTTGATACT 
GAGGTGC TGTCCG ATC C C ATCC AATGGTT AC ATTC C ATAGGC CTC GATGAAAC C GCC ATT 
AACCCAGGTACCGCTGCACTCCCCGACGATATTGAGCAGCTTATTTCCCTTGCTGTTCAG 
GCCGCCCGCGGCGAGATCCGTCCATTAATGATCGCCGCCCGCGCTCAGGCTCAAACTCGC 
GTTGAGCATTGGGCTAAGCGAGCCGAAGCCTGGAATAACAAACGAAGTGGCGCAGCGTCC 
ACGTCCCGTACCGCGCGAACTGCAAAATTGATTGAGGAGCAGCAGAAATTGAGTAATGCT 
CTCGAGCCAGACCGTGAACTTATTAGGCCTTTGGCCGTCATTCTTCCGCAGCCCGCAACT 
TTGAACACCGAGGTT 
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>RXN0 1 3 7 8 -downs tr earn 
TAACACAATGAGTGCATTTGATT 

>RXN01380-upstream 

ACACATTCCGGGTAGAATTGCCCAAATGTCATCAATTTCTCGAACGATTGCTCTCGAACT 
CGGCGTCAAAGATGAACAAGTCGAGGCCGCCATCAAGCTC 

>RXN013 80 

TTGGATGAAGGAAACACCGTTCCGTTCATCGCCAGGTACCGCAAGGAAATCACTGGGGGA 
CTCGATGATACCCAACTGCGTGACCTGGAAGAACGCCTCAGTTACCTCCGTGAGCTGGAG 
GATCGTAAACAAAGCATCCTCGCCGCGATTGAGGAACAAGGCAAACTCACCGACGATTTA 
CGCTCGCTGATTTTGGGATGCGACACCAAGGCTCGCCTGGAGGATCTGTACCTGCCGTTC 
AAAAAACGGCGCAAGACGAAGGCCGATATCGCTAGGGAGGCGGGCCTGGAGGGGCTCGTC 
GATAAGCTTATCGACGCCCCGTCCCTCGACGCCGCAGCGCAGGCAGCTGCATTTACGACT 
GAGGGCTTTGAGGATTCCAAAAAAGTTTTGGATGGCGCTCGCGCCATTTTGATTGACCGC 
TTCGCGCTCGATGCCGATTTGGTGGGCGAGGTGCGTGAGCAAATGTATCGCGCGGGTTCC 
ATGGCGGCATCGGTGGTGGCGGGCAAGGAGCAGGAAGGCGCAAAGTTCAAGGACTACTTT 
GAGTTTTCCGAACCTTTTGACAAGCTTCCATCTCACCGAATTTTGGCGCTGCTGCGCGGT 
GAAAACGAAGGTGTGCTGAGCCTCAACCTCGATGCGGGCGACGACATAATCTACGAAGGT 
TTGATCGCCGACCGATTCTCCCTGGACACCCACACTTCTAGCTGGCTGGCTGAGGCTGTG 
CGCTGGGGTTGGCGCACCAAACTGTATGTGTCCTCCGGATTGGATGTGCGCATGCGTCTG 
AAAGAAAAAGCAGAGGAAGGCGCACTCGATGTGTTTGCCACCAACCTCCGCGACGTTCTC 
CTTGCAGCTCCCGCTGGTCAGCGCTCCACAATTGGCCTTGACCCGGGATTCCGCAACGGT 
GTGAAAGTAGCTGTCGTGGATTCCACCGGTAAGGATGTTGCCACCACGATCGTCTACCCA 
CACCAGCCCCAAAACCGCTGGAAGGAAGCCGTATCCGAACTGGCTAACCTGTGCGCGACC 
CACGGTGTGGAACTCATGGCGATCGGCAACGGAACCGCCTCGAGGGAAACGGAAAAACTC 
GCCGGCGAAGTAGCTGACATGATCAAAGCCGCAGGTGGCACGCGACCAACCCCCGTGGTG 
GTCTCCGAATCGGGCGCATCCGTGTACTCGGCATCACCGATCGCAGCCGAAGAATTCCCC 
GACATGGACGTCTCCCTCCGCGGTGCAGTTTCTATCGCGAGGCGACTCCAGGATCCACTG 
GCGGAGCTCGTCAAGATTGAGCCCAAAGCCATCGGAGTCGGCCAGTACCAACACGATGTC 
AACCAGGTTGCACTTGCCAAAACCCTTGATGGTGTCGTCGAAGACGCAGTAAACGCAGTC 
GGAGTTAACCTCAACACCGCATCCGCACCACTTCTTACCCGAGTTGCCGGAGTGACCTCC 
ACCTTGGCAAACAATATCGTGGCCTACCGCAACGAAAACGGTGGATTCTCCTCCCGAAAA 
GAACTGAACAAAGTTCCTCGCCTGGGACCCAAAGCCTTTGAACAGTGTGCTGGCTTCCTC 
CGCATTTCTGGATCCACCGACCCTCTCGACGCCTCCGCTGTTCACCCCGAGGCGTACCCA 
GTTGTTCGC AAC ATTGCGAAAGC C AC AGG ATTGGATGTC TCGGGAC TG ATC GGAAAC TCT 
GCGGTGCTCACCAAATTGAAGCCCGCTGATTTCGCTGATGAACGATTCGGCATCCCCACC 
GTCACCGACATCATCGCCGAGCTGGATAAACCCGGACGTGACCCCCGCCCAGAATTCAAA 
ACCGCCAGCTTCAAAGAAGGCGTGGAGAAAATCTCCGACCTCACACCCGGCATGATCCTG 
GAAGGAACTGTCACCAACGTTGCGGCGTTCGGCGCATTCGTTGACGTGGGAGTGCACCGA 
GATGGCCTCGTTCACGTTTCCGCGATGAGCGACAAATTCATCTCCAACCCCCACGAAGTT 
GTTCGCTCTGGTGAGGTCGTGAAGGTAAAGGTCATGGAAGTTGACGTCGACCGCAAACGC 
ATCGGCCTTTCCCTCCGCTTGACCGATGAACCCGGTGCCCCAGCTCCGCAAAAGCGCGGA 
AACCGACCAGCCAAACAGCAGCGAGCTCCGCAAAAACAGTCCGCTAAGCCCGCCACAGGT 
TCCATGGCAGATGCTTTACGACGCGCCGGCCTCGGTGGC 

>RXN0 13 80 -downstream 
TAAGGCAACTTTCAAACCAAGCG 

>RXN013 89 

CAGGACGGCGATAAGCTCGCTGGCCGCCACGGTAACAAGGGTGTTGTCGGTAAAATTTTG 
CCTCAGAAAGATATGCCATTCCTTCCAGACGGCACTCCTGTTGACATCATCTTGAACACC 
CACGGTGTTCCACGTCGTATGAACATTGGTCAGGTTCTTGAGACCCACCTTGGCTGGCTG 
GCATCTGCTGGTTGGTCCGTGGATCCTGAAGATCCTGAGAACGCTGAGCTCGTCAAGACT 
CTGCCTGCAGACCTCCTCGAGGTTCCTGCTGGTTCCTTGACTGCAACTCCTGTGTTCGAC 
GGTGCGTCAAACGAAGAGCTCGCAGGCCTGCTCGCTAATTCACGTCCAAACCGCGACGGC 
GACGTCATGGTTAACGCGGATGGTAAAGCAACGCTTATCGACGGTCGCTCCGGTGAGCCT 
TACCCGTACCCGGTTTCCATCGGCTACATGTACATGCTGAAGCTGCACCACCTCGTTGAC 
GAGAAGATCCACGCACGTTCCACTGGTCCTTACTCCATGATTACCCAGCAGCCACTGGGT 
GGTAAAGCACAGTTCGGTGGACAGCGTTTCGGCGAAATGGAGGTGTGGGCAATGCAGGCA 
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TACGGCGCTGCCTACACACTTCAGGAGCTGCTGNCCAN^^ 

>RXNO 13 8 9 -downs tr earn 
NAANNNNNNWTGCATCCCGGATC 

>RXNO 15 63 -ups tr earn 

GACCTCACCGCGCATGTTGAAGCGTTCGCAGCAGTGCTTGCCTCTGTTGCTGGACTTCCC 
CCAGAGGGCGTCACCGAACTACGAAGGTAGATTGGACACC 

>RXN01563 

ATGGTTTCCGATCTCCTTCAACCCCGCGACGGCATTCCGCCTTTGCTATCTACCCCTGGT 
GAGTTCACTGCTGCGGCAGATCTCTTGGCTAGCGGAACTGGGCCCTTCGCCATTGATACG 
GAACGCGCGTCCGGTTTTAGATACGATGACCGCGCATTTTTGATTCAGATCCGGCGCCGT 
GGCAGCGGAACTCTCCTATTCGACCCGGAGCAGTTCCGTCCTGAATTAACTCAGGCGTTA 
AAGCCGGTGCTCAATGGTCAAGAGTGGATCATTCACGCAGCAAGCACCGATTTGCCGAGC 
CTTGCGTGGCTTGATCTTCACCCCGGATTACTCTTTGATACAGAACTTGCTGGCCGCTTA 
GCCGGATTTGATCACGTTAATCTCGCTGCCATGGTGGAACAGATTTTTGATCTCCACTTG 
CTCAAAGGCCACCGTTCGGAAGATTGGTCCAAGCGTCCTCTGCCGGAATCTTGGCTCAAC 
TACGCAGCACTCGATGTGGAGATGCTGCTGGAGCTTGCCGATGTCATGGCTGAAATCCTG 
GATCAGCAGGGAAAACTCCCCTGGGCTGAACAGGAATTTGTCCATATTGTGGATCAATTC 
GCCACGATGACCGAACCTTCCGAAACGTCCTGGCAGGACCTTAAAGGGCTGTCCACTCTC 
AAACGACCAGACCAATTAGTTGTGGCCCGTGAAATGTGGTTGGAACGCGACTCTTTCGCA 
GCCTCCCGCGACCTGGCGCCCGGTAAAGTGCTGTCCAACAAAGTCATCGTGGAAGTCGCC 
CGTGTTCTCCCCCGCACCCCGGCAGAATTAGCGCAGGTCAAGGGATTCCCCGGTCGATCC 
CAGGGTGCCACCAAACGCTGGTTCCGCATCATCACCCGGGCGCTCAAATCCCCTCGCAGG 
AACTGGCCAAAGCCTCAGCAGCGCAAGGACGGCATCCCCGATCGTCGCGCGTGGGCGTCC 
TACTACCCAGAAGAGCACGAAGTGCTCCAAGAGATTAGAGCGCTTATCGACGACCTCGCC 
GCCGATATCAACGTTCCCGGCGAGAATATCCTTCAGCCTTCAACTCTGCGAGTAGCTGTG 
TGGATGGCTAAACACACCGGCGAGATCCATAATGCTGAAACACTCAACGCTGTACTTCGC 
GATTATGGTGCCCGCCAGTGGCAAATTGACCAGACTTTTCCGATTCTGTCCGCCAACTTG 
CTGAAGCTC 

>RXNO 1563 -downs tr earn 
TAAACCTAAAGCCCGCGGCTAAG 

>RXN01575 -upstream 

GCTGTTTTTTGATGCATCCATGATAGGAATAGAGCCTAGTGCATGATGGCTGATTTTCCT 
GTTAGGTGCCACCGACCCCAGTGATGATAACTTGATTGTC 

>RXN01575 

ATGAAATCCATTGATCTTGAGCAGCTGGCGGGCACGCAATCGCGCACGTATCAATCGCGA 
AAGATCACCGATGAGATGGTCGCCCGGCCGGTGCATGTGGCGATCGCGCTGTGGGAAGTG 
CCGTGGGAGTCGGCAAAATCCGGCAAGATTGAGGGTTGGGTCATTGCCGTGGATTCGCCG 
CGTGGGCGGTTTGTGCGCAGCGGGCAGACCAAAAATGGCGACGCCGTCAACCGGACTGTG 
TCGATGCTGAAATCAGCGTTGAAAGGGGTCCGCGGGAAGGCGTGGATTGTAACTGGGCGT 
CGACAAGCAGCTTTACGCGCAGCCCTGGTGCGCGAAAACTACCTGGTCACCGGAAGCTTC 
GCCGAGCAAAATAGGGCCGGCGTGAAGGCGTCGGCGATCTCGCGCCGCGCCGAACAATCC 
GCGCTCTACAAGGCGAAAAAAATCGGCGAATTCGCCGAGCGCGCCCCACGCGTCAAAGAG 
CGGCAAGAGGCACATTGGTGGCCACGGTTGTCACGCACGCAAGGCACCGCAGGCGTTTTA 
CGCTTAGCGACGGACGCCTCTACCGATGGGGTCTTCCGCGGCGCCATGTGCTTCGTAGCC 
TCAAACGGCGACTACCTCCTGGAGACCCAAGACACCACCGCAAGCTCCGACGAATTAGAA 
CTCGAAAGCATCACCCACGCCCTGATCTACCTCAAAACCATCGGCGCGACCCAAGCCATC 
ATCGAATCCGACAGCAAAGCCGCACTTGAAGCCATCGACTTCATCCTCAACAACCGACCG 
CGCCGGGGCAGGTGGCGCGGCATCACCGCATGCGCCCGCAACCGGTTCCGGGATGCCTGG 
GAAGCGCTTATCGACGACTGCGTTGTGGAATTATCCCGCGTACTAGGGCACGCCGGGGAT 
CCACTGAACCAAGCAGCCGACCAAATCGCATACATGGGCATGCGCGCCGTAATTTTTGAA 
CAAAAATCCGCACACCCCACATTGCTCAAAGGAATTGACAAGGCGCTTCGCAAGGCCGAG 

>RXN0157 5 -downstream 

TAAGGTGGGCAACGAGTCGGTGA 
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>RXNO 1 5 9 4 -ups tr earn 

GAGATGAAGCCCTCAACCTTGAGGAAGCCCACCGCATCCTCAACGACGCATTGTCTTAAA 
CACTATTTTTTAACCACTCACGAAAGAAGAACACCTCCAG 

>RXN01594 

ATGGTTGCACGCAGAAGACTGGACGCAGAACTTGTTCGTCGAAAGATCGCACGATCAAGG 
GAACACGCGGTTGAAATGATCCGCGGTCGGCGCGTCTTTGTTGCAGGAATGCTTGCTTTA 
AAGCCCGCAACAGTCGTGGAACCAGAGGTGTCTATTCGTGTGGAAGAAGATGCTAGTGAA 
GATTGGGCATCCCGCGGTGCGCACAAGCTTCTTGGTGCGCTGGAATCTTTTGAGCCCTTG 
GGGCTCAAGGTCAAGGGCCGTCGCGTGCTAGATGCCGGCGCTTCGACAGGCGGATTTACG 
GACGTGTTGCTACGTCGAGAAGCGTCTGAAGTAGTGGCAGTAGACGTGGGCTACGGACAG 
CTTATTTGGCGCCTGCAAAACGACGACCGCGTGCGCGTGGTGGACCGCACCAACATCAGA 
TACATGACGCTGGAAGACACCGGCGGAGAATGCGACATGATGGTGGGCGATCTCTCATTT 
ATTTCGCTTAAACTCACGTTGCCGGCGATCGCCAAGGTCCTAAGCGACGGCGCTGATCTA 
TTAC C C ATGGTC AAGC C AC AATTTGAAGTCGGAAAAGAC C GATTGGGC AGTGGC GGCGTG 
GTGCGCTCACCAGAGTTGCGCGCAGAAGTTACCGCGGATGTCGCGAAATTTGCGGCCACT 
TTGGGCCTGAGCTTGAAGCATGTTGTTGCATCCCCGCTGCCCGGCCCGTCAGGCAACGTA 
GAATACTTCCTGTGGCTGGTTAAAGATGGTGGCGCTTCAATGCCGGATGACCAGCAATTG 
TCGGCAATGATTGACACGGCTGTAAAGGAAGGTCCGCAA 

>RXN0 1 5 9 4 - downs t r earn 
TAATGACTGCACCCACGAACGCT 

>RXN0 160 6 -ups tr earn 

CTCCACCCTGGCGAATAGAACAAACAAGGTTCTTCGCATGAAGGACTACCACCCAGAACT 
GAAGGTCTAAAAGCTTTTCCCGCCCGGTTCAATAGCGTTA 

>RXN01606 

ATGGCAGAATCAAACGCTATGGACCGGGCACAAATCTCTGCACTGCTAGATAGAGCACAG 
CACACAATCAACCTTGCCGAACAAGCAAACAACGTGCTCCGACTGTTGAAAACACCCGGA 
ACGGCCACAGTAGGGGACAACGGGACACTCGGCACCGATACCTATCTGATCCCATCCCGC 
AACATCACCTGGCCTGACAACCTGTATGTCAACGTCTTTCTAGACGGCATGAATGCAGAA 
GCCACCCTTACCGATTACGTCGCATCAGTCGCTTCGATCCCACGCCTATGCCAGATCATC 
AACGAGGGCCAAGGCGGCATGTTCCGCAGACTATTCAACCCCACCAAGGTCCAAGCCGGC 
GACCAAGCTGTCTTCGACCTCATGGTCAAACTCGACGAGATTTCATCTACCACCCACGAA 
GTCTCCCGCATGCTCGAGGGCGTCCACGCTGCCCGCACCCGCCAACAACAAGGCGTTGCA 
CTTTTCCCAGGTATTCATGGAGTGGGAGAGCGCTACATCGAACGCGCACAACAGGTACTC 
GCCTCAGCCCTCGGTATCGCTGGATTCGGTGCCGAACCCTGGGACGGACATACCCTTGCC 
CAAGCGCGCCGGGTAGTCCAACGCTACGCCCAAGATCCTAACTCCGAATACCGGCTGAAA 
AGCGAAGCCGAGAAACACCTCACATCCATCAACGAGCTCCGCGTACAGATACTCCTCGAA 
CAACTCCCCGTTGATGCCCTACGCATGGCTACCGACCACCGCCTGCGCTTTGGATCCCTC 
GATTCCATCCACGTCGCAACCGTCGCCGACGTCCTAAAAACACACACCTCCATCCTCACC 
ACCGTGCAAGGTATCGGCGCCCAAACCGCGGGGCGGATGAAAGCCGCAGCAGAAACACTC 
AAACAAGAAGCACTACGCCGCCAAAACACCTCCATCGGCGACGAACCTACCCAACCCGCC 
ATGCGTCTAATCAACGTGCTGGCCCGCTTCGACCAAACCGAAACCATCACGCCCGAAGAA 
CGCGCCCGCCGCACCCGCGTCATCGACTACGTAGAACACATACCCCCAAGCCTCGACCCC 
TACATCGTCATCAACCCAGCAACGCCTGAGTTCAACAACTTCACCGACGACCTCCGCTGG 
ATCGACGCAAACCCCAACCTCTTCCACCCACAAACAATCACCACCCCACCCGCCGACATC 
TGGGACGACTACATCTCCCGTCCCGCTCACTACCAAGGCCTGCTAGCCACGCTGCTCGGC 
CGCGACATCGAAGGCGCAGACGAACTCCTCGACGCCACCACCCTCCAAAAAATCAGAGAC 
CTCACCCTCGACAAAACTCATCTCACCGACCTCCACCTCCGCGGATACCAATCATTCGGC 
GCCCGCTTCGCCATCATCCAAAAGAAAACCCTCCTCGGCGACGACATGGGACTCGGCAAA 
ACAGTCCAAGCCCTCTCCGCAGCTGCACACCTTGCCGCCACCGAAAAAGACTTCCGCACC 
CTCGTCGTCGTACCCGCATCCGTCATTGTTAACTGGACCCGCGAATGCAAACGCTTCCTC 
AACCTCCCCGTATTCATCGCCCACGGAGACAACAAACAAGACGCCATCAACGCCTGGTCT 
AACACCAACGGAATCGCAATCTGCACCTACGACGGCGTCCGCACCATGGACATCCCCGCG 
CCGGGTCTGGTCATTGCCGATGAAGCCCACCTGATCAAAAACCCCTCCACCAAACGCACC 
CAAGCACTGCGCAAACTTATCGACGCCGCCCCATACACCCTTCTGATGACCGGCACACCA 
CTAGAAAACAAAGTGGAAGAGTTTGTAAATCTCGTGCGCTACATCCAACCGGAGCTGATC 
ACCCGTGGCATGTCCAAAATGCAGGCCGAGAATTTCCGCGAGCGCATCGCACCAGCCTAT 
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CTGCGCAGAAATCAAGCTGATGTGCTTGACGAACTCCCAGAGCGCACCGACTCCATCGAC 
TGGATCGACCTCACCCCAGAAGACCGCAGCGCCTACGACGACCAAGTCCGCCAAGGCAGC 
TGGATGGGCATGCGCCGCTCCGCCATGCTCTCACCAACACCACGCCTAACTTCCGCAAAA 
ATGCAACGCATCCTAGAACTCTTCGAAGAAGCAGAAGAACACGGCCGCAAAGCCCTCATC 
TTCACCTACTTCCTCGACGTCCTCGACGAACTGGAAAAGCATCTAGGCGAGCGCGTCATC 
GGCCGCATTTCCGGCGACGTGCCAGCCACCAAGCGCCAATTGCTTGTCGACGCCCTGTCC 
CACTCCAAACCCGGATCCGCCCTCATTGCCCAAATCACCGCCGGGGGAGTAGGCCTAAAC 
ATCCAATCCGCGAGCCTATGCATTATTTGTGAACCTCAAGTAAAGCCAACCATCGAACAG 
CAGGCCGTCGCCCGAGTCCACCGCATGGGCCAAACCGCCACCGTCCAAGTCCACCGACTC 
ATCGGCGACGAAACCGCAGACGAACGCATGCTAGAAATCCTGGCAGGCAAAACTCACGTC 
TTCGACGTCTACGCCCGGCTATCTGAAACCGCAGAGATTCCAGATGCTGTGGATATCACT 
GAATCACAGCTGGCAGCACGGGTTATTGATGAGGAGCGTGCACGGTTAGGGCTTACTGAA 
TCCACTGGCCCTAAAGATGAAGAAACGGCCTTAAGC 

>RXNO 1 6 0 6 -downs tream 
TAGTTGCCTAAGGCCGGAATTAA 

>RXN01 63 7 -upstream 

TTCGACGCCCCCCACCGGACCGCGCCGACGCCCTAATCGAACAATCCACCCTGTTCAAAG 
GCAAAC GAGC TC GC C AAACC TAGC CTC C 

>RXN01637 

ATGGTGAACTCCGGACTCGACGACATGCGTGGTGCCACCTCACCGCGCCTCCTTCTGGAA 
ATCCTCTGCGCCCGACTGCTCCTGGCAAGCAATACCGTGGCAGGTCCAGCGGTCAGTAGT 
TCGACTGACGCTGCGCCTGCAGCTACTCCGGGTGGTCTCACTGGTATTGCTGCTGCCCGC 
GCGAAAGCACGGGAGTATGGACAGAAGAAGGCAGCTCCAGCTCCTGCACCAACTCCTGCG 
CCCGAGC CAGTGCGCGAACAGTCTCTTGCACCAACGCCTGAACCAACGCCAGCGGCTGAA 
CCTACATCTCAGCCCGCGCCGGAACCGGAACCCGCCAGGGAACCAGTGGTGGAAGTGCGG 
GAGGCGAGCGTCGAAAAGCAGCCTGCAAGCAGTGATCCCCTCGAAACCATTCGAAGCCGC 
TGGTCAGAGCTGCGCAACATCGTGGAAAAACAAAGTGTGCGCACCTCAATCATGCTGACC 
GAAGCGCGAGTTTTGGGACTGCGAGGCGATACCCTCGTGCTCGGTCACAGCACCGGGGCG 
TTGGCTGCGCGTTTGAACGCTGCTGATCACAACGGAATTTTGGTCAAGGTGTTGGCTGAG 
GAAACTGGTCTGCAGCTCAAGGTCGAATGCATTGTGGGCACGAACCCAGCCGAAGCTGGA 
TTT 

>RXN016 8 3-upstream 

CCCAAAATGGTATCGCTTTGATACCAATTTTGGGGCATGCAAGGCGTTAAAACGGCCTGT 
GGACTAAAATCGGTAGGGTTGACACGAAGAAAGGTGATCA 

>RXN016 8 3 

GTGAGCGACGACAATACCGGACAATTTGACCGCGTTAATCCCATTGATATCAATGAGGAA 
ATGCAGTCGAGCTACATCGACTACGCGATGTCAGTCATCGTCGGACGTGCCCTCCCAGAG 
GTGCGAGACGGCCTGAAGCCAGTCCACCGCCGCGTCTTGTACGCGATGTTCGACAACGGC 
TACCGCCCCGACCGCAGCTACGTGAAGTCTGCAAAACCAGTGGCAGACACCATGGGTAAC 
TTCCACCCACACGGCGACACCGCAATTTATGACACGTTGGTGCGCATGGCTCAGCCATGG 
TCCATGCGATACCCGCTGGTAGACGGCCAGGGTAACTTCGGTTCCCGCGGCAACGACGGC 
CCTGCAGCAATGCGTTACACCGAGTGCCGCATGACCCCACTGGCCATGGAGATGGTGCGC 
GACATCCGCGAAAACACCGTCAACTTCTCACCAAACTACGACGGTAAAACCCTCGAACCA 
GACGTTTTGCCATCGCGCGTTCCAAACTTGTTGATGAACGGTTCGGGCGGCATTGCGGTC 
GGC ATGGCCACC AAC ATC CC ACCGCACAACCTCAACGAGCTTGC CGACGC CATCTTCTGG 
CTCCTGGAAAACCCAGACGCCGAAGAATCCGAAGCTCTCGAAGCCTGCATGAAGTTTGTG 
AAGGGCCCAGACTTCCCAACCGCTGGCCTCATCATCGGTGACAAGGGCATCCACGATGCC 
TACACCACCGGCCGCGGCTCCATCCGCATGCGCGGTGTCACCTCCATCGAGGAGGAAGGC 
AACCGCACCGTCATCGTTATCACCGAGCTGCCATACCAGGTCAACCCGGATAACCTGATC 
TCTAATATCGCGGAGCAGGTGCGCGACGGCAAGCTCGTGGGCATCTCCAAGATTGAAGAT 
GAATCCTCCGACCGCGTCGGCATGCGCATTGTGGTCACCCTCAAGCGCGACGCAGTTGCC 
CGCGTGGTGCTGAACAACCTGTTCAAGCACTCCCAGCTGCAAGCCAACTTTGGTGCGAAC 
ATGCTCTCCATCGTCGATGGCGTGCCACGCACCCTTCGCCTGGACCAGATGCTGCGCTAC 
TACGTGGCACACCAGATCGAAGTCATCGTGCGCCGCACCCAATACCGCCTCGACAAGGCT 
GAAGAGCGCGCCCACCTCCTCCGCGGCCTGGTCAAGGCCCTGGACATGCTGGACGAGGTC 
ATCGCGCTCATCCGCCGCAGCCCAACCCCAGATGAAGCCCGCACCGGCCTCATGTCGCTT 
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CTCGACGTCGACGAGGCGCAGGCTGACGCAATTCTGGCAATGCAGCTGCGTCGCCTGGCG 
GCACTGGAACGCCAAAAGATCATCGATGAGCTCGCTGAAATCGAGCTGGAAATCGCTGAC 
CTGAAGGCCATCCTGGCAAGCCCAGAACGTCAGCGCACCATCGTTCGCGATGAGCTGACC 
GAAATCGTGGAAAAGTACGGCGACGAGCGTCGTTCCCAGATCATCGCTGCCACCGGCGAC 
GTGTCTGAAGAAGACCTCATTGCGCGTGAAAACGTTGTCATCACCATTACCTCCACCGGT 
TACGCAAAGCGCACCAAGGTCGATGCCTACAAGTCGCAAAAGCGTGGCGGCAAGGGTGTT 
CGTGGCGCAGAGCTCAAGCAAGATGACATTGTTCGTCACTTCTTCGTCAGCTCCACCCAC 
GACTGGATTTTGTTCTTCACCAACTACGGTCGCGTGTACCGCCTCAAGGCATTCGAACTT 
CCAGAGGCATCCCGCACCGCACGTGGACAGCACGTGGCCAACCTTCTGGAATTCCAACCT 
GGTGAGCAAATCGCCCAGGTCATCCAGTTGGAAAGCTACAACGACTTCCCATACCTGGTG 
CTCGCAACCGCACACGGTCGCGTGAAGAAGTCCCGCCTGCTCGACTACGAATCAGCACGT 
TCCGGTGGCCTCATCGCCATCAACCTGAACGAGGACGATCGCCTCATCGGCGCCGCACTT 
TGCGGTGAAGAAGACGATCTGCTGCTGGTCTCTGAATTCGGACAGTCCATCCGCTTCACC 
GCCGACGATGAGCAGCTCCGCCCCATGGGCCGCGCCACCGCCGGTGTCAAGGGCATGCGC 
TTCCGCGACAACGACCAACTGCTGTCCATGTCCGTGGTCCGCGACGGCGAATTCCTCCTC 
GTTGCCACCTCCGGCGGCTACGGCAAGCGCACCCCACTTGAGGATTACTCCACCCAGGGC 
CGTGGTGGCCTCGGCGTGGTGACCTTCAAGTACACCCCGAAGCGCGGTCGCCTCGTCAGC 
GCCATCGCAGTTGAGGAAGATGACGAGATCTTCGCCATCACCTCCGCCGGCGGCGTTGTT 
CGCACCGAAGTCAAGCAGATCCGACCATCCTCCCGTGCAACAATGGGTGTTCGACTGGTC 
AACTTGGAAGAAGGTGTAGAACTGCTTGCCATCGACAAGAACGTC GAAGACCAGGGCGAA 
GCATCCGCAGAAGCAGTAGCAAAGGGTGCAGTCGAAGGACCAGCATCCAAGACTGCTGCC 
GAAGAAACCGACTCCGTTGACAACGGATCCGACGAAAACGGCGAGGAA 

>RXN0 16 83 -downstream 

T AATTT ATGG C AT C C C G AG AAGT 

>RXN01688 

CAGTTCGAAGGCCAGACCAAAACCAAGCTGGGCAACACGGAGATCAAATCCTTCGTGCAG 
CGCATGGCCAACGAGCACATCGGCCACTGGTTGGAAGCAAACCCTGCTGAAGCCAAGGTC 
ATCATCAACAAGGCTGTCGGTTCCGCGCAGGCACGCCTTGCTGCTCGAAAAGCCCGTGAC 
CTGGTCCGACGGAAGTCAGCAACCGATCTGGGTGGACTGCCCGGTAAGCTTGCCGACTGC 
CGTTCCAAGGATCCAGAAAAGTCCGAACTTTACATCGTGGAGGGCGACTCCGCAGGTGGT 
TCTGCGAAGTCCGGCCGTGACTCCATGTTCCAGGCAATCCTTCCACTGCGAGGCAAGATC 
CTCAACGTGGAAAAGGCCCGCCTAGACAAGGTTCTGAAGAACGCCGAAGTCCAAGCGATC 
ATCACCGCACTGGGTACCGGCATCCACGACGAGTTCGACATCAACAAGCTGCGCTACCAC 
AAGATCGTGCTGATGGCCGACGCCGATGTTGACGGCCAGCACATCGCAACGCTGCTGCTC 
ACCCTGCTTTTCCGCTTCATGCCAGACCTCGTCGCCGAAGGCCACGTCTACTTGGCACAG 
CCACCTTTGTACAAACTGAAGTGGCAGCGCGGAGAGCCAGGATTCGCATACTCCGATGAG 
GAGCGCGATGAGCAGCTCAACGAAGGCCTTGCCGCTGGACGCAAGATCAACAAGGACGAC 
GGCATCCAGCGCTACAAGGGTCTCGGCGAGATGAACGCCAGCGAGCTGTGGGAAACCACC 
ATGGACCCAACTGTTCGTATTCTGCGCCGCGTGGACATCACCGATGCTCAGCGTGCTGAT 
GAACTGTTCTCCATCTTGATGGGTGACGACGTTGTGGCTCGCCGCAGCTTCATCACCCGA 
AATGCCAAGGATGTTCGTTTCCTCGATATC 

>RXN0 1 6 8 8 -downs tream 
TAAAGCGCCTTACTTAACCCGCC 

>RXN0 16 89 -upstream 

TTTTGCCGTTTCTCGCGTTGTGCGTGGTACTACGTGGGGACCTAAGCGTGTAAGATGGAA 
ACGTCTGTATCGGATAAGTAGCGAGGAGTGTTCGTTAAAA 

>RXN01689 

GTGGCAAACACTGAACACAATTATGACGCTTCATCGATCACCATCCTTGAAGGTCTTGAG 
GCGGTACGTAAGCGCCCGGGCATGTACATCGGTTCAACTGGACCGCGTGGACTGCACCAC 
CTGATTTGGGAAGTCGTTGACAACTCAGTGGATGAGGCCATGGCTGGC CACGCCACCAAG 
GTTGAAGTGACCCTTCTGGAAGATGGTGGCGTTCAAGTTGTCGATGACGGTCGAGGAATT 
CCCGTCGATATGCACCCATCCGGTGCACCAACCGTGCAGGTTGTTATGACCCAGCTGCAC 
GCCGGCGGTAAGTTTGACTCCGATTCTTACGCCGTTTCCGGTGGTCTGCATGGTGTTGGT 
ATTTCTGTGGTGAACGCCCTGTCCACCCGCGTGGAAGCCGACATCAAGTTGCACGGCAAG 
CACTGGTACCAAAACTTTGAAAAGTCTGTTCCAGACGAGTTGATCGAAGGCGGCAACGCT 
CGCGGCACCGGTACCACCATTCGTTTTTGGCCAGACGCTGAAATTTTCGAAACCACCGAG 
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TTTGATTTCGAAACGATTTCTCGACGTCTGCAGGAAATGGCATTCCTTAACAAGGGTCTG 
ACCATCACCTTGACGGACAACCGCGCCACCGACGAGGAACTCGAGCTCGAAGCACTCGCT 
GAGCAGGGCGAAACCGCAACGGAACTATCCCTCGATGAGATCGACAACGAAACCGAACTC 
GTTGAAGAGACCACCGATGCTCCAAAGAAGCCAAAAAAGCGTGAGAAGAAGAAAATCTTC 
CACTACCCCAATGGCCTCGAGGACTACGTTCACTACCTCAACCGCAGCAAGACCAACATC 
CACCCTTCAATCGTGTCATTCGAGGCAAAGGGAGATGACCACGAGGTTGAGGTGGCAATG 
CAGTGGAACTCCTCCTACAAGGAATCCGTCCACACCTTCGCCAACACCATTAACACCCGC 
GAAGGCGGCACCCACGAGGAAGGTTTCCGCTCTGCGCTGACCTCCCTGATGAACCGCTAC 
GCACGTGAGCACAAGCTTCTGAAAGAAAAGGAAGCAAACCTTACCGGTGACGACTGTCGT 
GAAGGCCTGTCCGCGGTTATTTTCCGTGCGCGTTGG 

>RXN0 1689 -downstream 
TGACCCACAGTTCGAAGGCCAGA 

>RXN0 17 7 0 -upstream 

TGCTCATGACAGGTAATTCAACGCGTTACCCTGCTGCAGCATAAAAGAACCTGCCTCAAC 
ACACCTCCACTTTTTCTACTTTTAAGAAAGCCACATTCTC 

>RXN01770 

ATGCCAATTATCATTGATAACCTCAATTCTGACGACGACTCCACCATCGGCACTGCCACC 
GAATACAACCCTGACACTGACGCCGATTTACTTGATGCTATTAACGCTGATGCTGACCTT 
GATGGCGACGCCACCATCAGCACTAACGCGACAGAAGAAGGTGTAGACGCAGCAGCTGAA 
AAACCTAAGAAAAAGCGTAAAGCCCCTGCTCTGAAGCCTAAAGGACTCACGGCAAAGTTC 
TTCCACCGTGATCTTACTGGCGTAGGTGGTAGGACCGGTCGCCTCAACAAGAACGTACAC 
CCGACCAACCCAGATCTGTCCTACCAGCCAGTCTCTGATGTCTACACCCCACAATCAGCA 
GATCACAAGGGTATTAAGACCCGCTACATCCTTACCCATCCAACCCCCGCTGTTGTTCTC 
AGTGAGTCCATCAGCAACGCGTTTCATGTCTCTACCCTGCGTCGCAACAATAATGTCAAC 
AACTCTGATTCGGAATTGGCTGCCTGGCCGTACCTCTACCAACTCGATATTCCGCAGCTG 
GACCAGATGATTAATGTCGCTGACATCTGTGATTACCATTTCCACGGATATAACCTGTGG 
GTGGATTTTACCCCGCAGACTATCGCTCTACGATCCGGTAAGACGGTACTCGATGACGGT 
ACCACCGCCTCTGATAACACCACTCATGTCTATTACCGCGTCACCGTTCACGTTATTGCC 
GGTCAAGATCATGGATCTACTCTGCTTGATGACCAGGGCAACCAGGTGCTTGATAGGGAT 
GATAATCCTATTTCTACCCCAAGTATCAAGCGTATTGGCGCTGTCACTGATCTTTTCGAT 
CACAATCCTTTTGGCTTCGCTAGTGTAAACTCTTTCGCATTTGTCGATTTCTCATGGGAC 
CCAGCCACCACCTTGGTCGATATGCTCAACAACCTTGATTCATATCTCTCTAATCACATC 
AATATTGCCAGCTCCCCAACCCCCATTGCCCTCGATATGGTTGTGCTCAATGAATGGTCT 
GAAAAGTCCT ATC AGC TGTGCGAACGCGTTGTTGC AC AGGC AAAGC TC ATC AAC AGC AAC 
AAGATCACCGCACATGTGAGTGATGTCATCAAGCAAAATGCCCACAATATCTTGTGGTTT 
ACCGAACAGATGAACCCTGGCACCACCAACCTCAGCGAGGTACCTATCTCCAAGAAGTCT 
ATGCTGCCGATGTCTCGCCAGCTACGTATTTTGGAGCACTACGATGTACCACTGACCGCG 
TACTCTGCTCTTTTCTGGACTGTCAGCGCCATTAAGAATGAATCTATGGTGCAGTACCTT 
GTGCGACAGAATATGCAGCTCACCTTGAGCTCAAATCTGGATGCACTCAACTCCATTGTC 
TCCCAGCTCCCTGTACCAGATAAGGACGTTGTGGCTGCTTCTGGCTACCAGATTCAGCCA 
CACTTCTCCACGCAGCAGCGTGAAGCAATCACCACTGATAATCCTCTCGCGATTATTCAG 
GCCGGTGCTGGTACCGGTAAATCCACCGTGATTCTGGAACGCATTGAGTACTTGTGCGCT 
GCAGGCACCAACCCTGAAGAGATTGCTGTGCTGTCTTTTACTAATGCTGCCGCCGATAAC 
ATCACAGCAAAAAATGACAAGGTGACCTCTATGACCATCTCCAAGATGGTTCATGAGATT 
TACGCACACAATTTCCCTGATCATGAGATCTCCACCATCGACACCATTATCAATACGCTT 
GATATTGAATACGGCGATCAAATGGTGACCTCCGATTACATGATTCAGCTCCGTGACCTG 
CTCTATAAGGTCATGACGCAGGGTGGCAACGCCAACCTGACAGCGTTGAGCATCTTCATG 
GAATCCCATATCGAGGCGTTCATCTCGGTGTTGGATCAGATCAAGCAGACTTCTCTTGAG 
CTGGAAATCATCATCTGCTACCTGCTCTTGGATAAGCTGATCGAGCCTCATGCATCGCCG 
AAGTACCTCATTATTGATGAGGTGCAGGACAACTCGGTCTTCGAGTTCGTCTTTGCACTT 
CGTTTTGCGGCAAAGCACAATACGAGTCTGTACTTGGTGGGTGACTCGTCACAGACCTTG 
TATGAGTTCCGTTCTGCTAACCCTAAGGCTCTGAACTCCCTGGAAGCATCTGGTGTTTTC 
GGTACCTACCGTTTGACCACCAATTACCGTTCCAACCAGGAAATTCTTGACTTCGCTAAT 
ATCCACCTCTCGGATATTGAAGCTAACCAGTTCGCAGGTATTCAGCTCTACGCCAACTCT 
TTTGATGCACCTACTGCGGACAGCTTCAAAGAAAAGGTTGAACTGGACATGCACCATGTG 
TCTAAGCAGTCTGAGTTTACCGACAGCATTCCTTATTTCATGGAGTCCAATAAAGCTCGC 
TTTGATGCTGCGATCTTGAACAATGAGCAAACCATTGTGCTTGCTCATTCTGGTCGTGAA 
ATTCGTGCAGCGCAGCAAGCGCTAGCCGAGATGTACCCCAGCATCACGGTGCGTAACTTG 
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CAGTCCGATAAGGGTTTCAACAACACGGTATTTTCGACCTTTATTAAGGATTTCTGGTTT 
GAGGTCACCGCTGTAGACCCAGCTCATGCCGCATTTACCTTTACCAGCCAAGTCACCGCT 
CATCTAGATAAGTTGGTACGCGGAAAGCGTGAGCAGATGGAGGATCGCGTTATCCGGTCT 
ATGGCTGCATGGTGGCGTGAAAATGAGCGTGACATCCAGGGTTGGGTGCAGCAAACTCAG 
TCCGGTGCGATCACCAACGAAGAGTTCTTCTACCGTCTTCGTCAGTGCATTCTTGACTAT 
GAAATCAGGAATAACCGAGCACGTCAGTCCATGCTCAATGCGCGCAACAACGCTAACAAG 
GAGGCTGTCGCACAGGAGAAACCACTGCTCATGGTCTCCACCATTCACAGTGCAAAGGGT 
CTGGAATTCGATAATGTCATCGTGCTTCAAAAACCAAGCTCCGATGCAGAGATGACCGAA 
GAAGGTAAGCGCGCAACCTATGTGGCGCTGACCCGTGCAAAAAAGCGTGAACTCATTATT 
GCTGGTTCTACTCGCGCATACCCACGCATCGTCACCGATTATGAGCAAATCGTTGATCTT 
CTTGAAAAGCGCGATGAGGAGCGCAAAATTAAGGAGGAAGAGGCTGCAGCACTCGCCACC 
CTTGAAGCTGAACAGGAGACGCGCGCCCTTGCTGCTGCTGAGGCGCAGGCTCAGGCGTTG 
TTGCTTGAGCACAACCCGTGGTTGCGTGATCTCAGCGATGAAGAAGTCACTGCTCTAACT 
GAGCAAGAGATCATCAACAATGTTGAGCCAGCCCTACAGATTGAAGAAGAGGAGGAAGAG 
GCTCGTGCACTCGCTGCAGCAGAGCCAGCAATTCAGCAGTACTTGTCTCAGTTTGCTTTC 
GATGAGTTCCCGGACGACGACAATGTAGCCAACACTGTCGTACATGTAGCACCACAGCCT 
ATTCTCCACCAGGCAGTGCCTGCAGATGTGACTGTACAATCAAGCACCGCCCCCGTAACA 
CCTGTTGTTGCGGATCTTGAGGTAACCACTGTTGCAGCTGATCCAGTCGAACCGACTATC 
GTTGCTGCACAGCCTGAGGTGGACGACAACCTTGTCTACAGCACGTCCACCCCTAATAGT 
CACAGTGACGTTATTGCAGTGAACTCTGATACCTCAGAAAACGCTGCTGTTAATCCAGTT 
CTGTCCGATATTGAGGCACTCCGAGCAATTTTCAACAACCAGGAC 

>RXN017 7 0-downstream 
TAAAACACCTGCTGCTGTTGAGC 

>RXNO 1772 -upstream 

CCAGAAGGAATCCTCCCGCACCGGCTGGCTCGTTAGCCTGAAGTAGCACTTCGAATCTAA 
GACCACCAAATGGACATGTCCTTTGAGTGAATAGGACACA 

>RXN017 72 

ATGGAATGCATGTCCACGATTACTGATGCTGTATCCGCCCTGCGCACACTGCCTTCCCAG 
TCTGCGCAGGGTTTGGCTTTTGAAAAACTCATGGTCAACTTCATTAAGTCTGACCCCACT 
CTCTCCACTGAGTTTGATGAAGTCCATCGTTGGGTCGATTGGCCATATAACGGTGGCACC 
ATGGATACTGGCATCGACTTAGTGGCTTATAACAAGGACGATGATGCTTATACGGCGATC 
CAGTGCAAGTTTTATCTTCCCACTACTTCCCTGGCAAAAGGACAGCTAGATTCCTTCTTT 
GAAGCCTCGGGACGCACTTTTGAAACCCCTGAAGGAACACGCTCCTTTAGCAATAGACTC 
GTTATTTCCACTACTGATAAGTGGAGTTCAAATGCGGAAAAGATGTTGGAGAACCAAACC 
ATTCCAACTAACCGCATTGGTCTATCTGCAATTGCGGAATCCCCGATTGACTGGGATATT 
GCCTATCCAGGTTCTGAATTAACTATTAACCTGCAGCTTAAAGAGCCGTATAGCCCTCGT 
CCTCACCAGCAAACTGCTATTGAAAAAGCAATTGAAGGCTTCCAAACTCATGACCGTGGC 
AAGCTCATCATGGCTTGCGGTACCGGAAAAACCTTTACTGCCCTGCGTCTTTCTGAAGAG 
GTTGCGCGACTCAATGGCAATAAAGCTCGCATTCTTTTTCTAGTCCCTTCCATCAGCTTG 
CTTTCGCAAACACTCAAAGAGTGGACTGCACAAAAGACAATGGATCTTCGTCCTGTCGCC 
GTATGTTCTGACTCCAAGGTCTCCAAGGCTGCAGAAGATATTGCTGCTTATGATCTTGAA 
GTTCCGGTAAGTACTGATGGTGCATTGATTGCGGAAAAACTGGAGCATCGTAAGCGAGCA 
GCAGGATTGACCGTGGTGTTCTCTACTTACCAGTCCCTTCCTGCTGTTCACGCGGCTCAA 
GAAGCTGGGGCTGAGCCCTTTGATCTTGTCATCTGCGATGAAGCCCACCGCACCACAGGC 
ATCACCTTGGCTGGAGAAGACCCTTCAAACTTCACCCGCATTCATGACGCTTCTTATATC 
AAGGCAGCAAAGCGGCTGTACATGACGGCAACCCCAAGGCTTTTCGACGACTCCGTGAAG 
GGCAAGGCTGCAGATCATTCAGCTGAAGTTTCTTCCATGGATGATGAAGCAATCTACGGA 
CCCGAATTTCACCGGCTGGGTTTTGGGGAAGCAGTAGAAAAAGGCCTGCTTACTGACTAC 
AAAGTTGTAGTGATGACAGTTGATGAGCAAGTTGCAGCCAGTGCCTTAACTGTTTTGGGT 
TCAACACCTGGTGAAGAACTCACTCTGGACATGACTTCCGCAATTATTGGCGCGTGGAAT 
GGCTTGGCAAAGCGTTCGGGTAAAGAGCAAGACACCAAGACTGGTTTCTCAAGCTCTGAC 
GCAGCAATGGAACGAGCTGTTGCATTTGCGCGAGACATTAAGACTTCTCAGCAAATCGCG 
GAGTCTTTTCCACGAGTTGTCAATGCTTATACGACTGAGCTTGAGGTTAAAAACGATGAC 
GTAGATGAGCACAACCTCAATTTGAGCGTGGCATGCCAGCATGTCGATGGATCAATGAAT 
GCGCTGGAACGAAACTCTCGTTTAACTTGGCTTAAAGCTCCTACCCAGTCAATGGAAACC 
AAGATTCTTACTAACGCGCGCTGCCTTTCTGAGGGTGTCGATGTACCGGCTTTGGATTCC 
GTAATCTTCTTTAATCCCCGTAATTCCATGGTGGATGTGGTTCAGTCGGTTGGCCGAGTT 
ATGCGTAAATCTCCAGGTAAGAATTACGGATATATCATCTTGCCAGTTGCTGTTCCCCCA 
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GGTGTTGCACCATCAGCTGCGTTAAATGATTCACGCCGCTTCAAGGTTGTATGGCAGGTT 
CTTAACGCCCTTCGTGCTCACGATGACCGTTTTAACGCAATGGTGAACTCCATTGCGCTC 
AATGAGGGAAATATTAAGGATCTACCTGTTGAGACTGAGCATACTGGCCCTACAAGTAAA 
GATAGAGATAACGCACCCTATGACAGTGCTGAATCCGCTACACAATACGTACTGTTCTCT 
TTAGAACAGTGGCAAGAAGCGATCTACACCAAGCTTGTAGATAAAGTTGGTACCCGAACC 
TACTGGGAAGATTGGGCAGATGATGTTGCTGACATCGCCCAAGCACAAATAACCCGTATT 
AAAGCGCTCTTAGACAATGCTTCACCAACGATCAAAGAAGAGTTCGAGCGATTTGTTGAA 
GGTCTACGTGGCAACCTCAATGAGTCCATCTCTGACGACGAGGCAATCAGCATGTTGTCA 
CAGCATCTGATCACCGCACCAGTGTTTGACGCTCTATTTGCTGAATCAAGCTTCGCTAAG 
CAAAACCCTGTTTCCCAGGTTATGCAACGCATGGCAGATGCTCTTAATAGTGCTGAACTT 
AACTCTGAAACGGAAAAACTTGAGAAGTTCTATGACTCTGTTCGTATCCGTGCTGCTGAA 
GTAAGCTCCGCAGCTGGTAAACAAGCAGTAATTAAAGACCTCTACGAACGATTCTTTAAA 
AAGGCCTTTAAAAAGCAATCTGAAGCTCTAGGTATTGTCTATACCCCTGTTGAGATCGTG 
GACTTTATTCTGCGAGCTGCCGATGATGTGTCCAAGAAGCATTTTGGTCGTGGCTTAAGC 
GATAAAGATGTCCATGTTCTTGATCCTTTCACCGGTACGGGTACTTTTATGGTGCGTTTA 
TTGCAGTCAGGTCTAATTAAGCCTGAAGATTTGGCCCGTAAATATGCCAATGAGCTGCAC 
GCTACTGAGATCATGTTGCTTGCCTATTATGTTGCGGCCGTTAACATTGAGACCACTTAT 
TTTGGTCTCGAGGGAGAGCGTGCTCTGCGTAATGGTGAAGATGCGCCGGTCTATGAGCCG 
TTTGATGGCATTGTGTTGGGTGATACCTTCCAGATGTATGAAGACGATGACAAACTCGAT 
CTAGATGTTTTTACTGCTAACAATGACCGTATGGAGCGTCAGAGACTTACTCCTGTACAG 
GTTATTGTGGGTAACCCGCCTTACTCTGTGGGGCAATCGAGTGCGAATGACAATAACGCA 
AACCTCAAGTACCCCACTCTTGATCGACGTATTGAAGATTCTTATGCGAAGTATTCGACC 
GCAACAAATAAGAACTCTCTGTACGACTCCTATTTACGTGCTTTCCGGTGGGCAACAGAT 
CGTATTCACACACAAGGGGTTGTTGCTTTTGTTTCTAACAACGGTTGGGTTGACGGCAAT 
ACCGCTGATGGTGTGCGCCTAAGTTTGGCACAGGACTTCTCCGAGATTTATGTTTTCAAC 
CTTCGTGGCAATTCCCGAACAGGTGGTGATTTGGCTAAGCGCGAGGGCGGCAACGTCTTT 
AATGTCCGTGTGGGTACTCAAATCATTGTTGCCGTGAAAAACCCACAATTGTCTGGTTGC 
AGGATTC TTTATAAAG ATATTGGTGAC AATC TC AGCGCGGATGCGAAGTTG AAC GAGATT 
GCCGTTGCCACAATTGAGGGCGCTGAGTGGCAGACTATTTCGCCTAATGAATATGGAGAT 
TGGATCAGCCAGCGCTCTGTAGATTTTGATACCTGGCCTGTACTCGGTGATAAGAAAAAC 
AAATCTGCATTAAAGGTTTTTCAAACCTTTTCTGCTGGTCTAAAGACTGGCCGCGATGCC 
TGGTGCTATGGGCCAACATCTGCGCAGGTAAAAACTAATATCACCCGGTTATTAGAAACC 
TATGAACAAGCTCAGCAACGGTTTAATTCGTGGGTTGTGGATAACGGAGTGACATCTCCT 
AAGGAAGCTGACGTTAATCAATTCCTTAAGCAGAACCCTGATTTAGCGGATAGCAAGAAA 
ATATCCTGGGATTCCAATCTAAAAATGTCCTTGTCACGCGGTGATACTTTTTCTTTTGAT 
CCAAGCAGCATCCAAATGTCCTTGTATCGTCCATTTTTCCCTCAACAGACATACTTCCAT 
GTTTCATTGAACCAGCGTCGATACCAGTTACCGTCAATGTTCCCGACCCCGGAACATGAC 
AACCAGGGCTTTTATATCGTCAACCCAGGTAGTGCCAAGCCATTCTCTACCCTTGCAACA 
AATCTACTTCCAGATCTTGCTATGTGGGGTTCTAACGCCGGACAGTTCTTTACCCGATGG 
ACTTGGGAACCCATCGAAACTCGAGAAGGCGAATTAGACTTCGGTAATGGACTTTTCTCC 
ACAACCCCAAAAAAGGGAGTTGAAGGCGAGATCCTTGACGGTTACCGGCGCGTCGATAAC 
ATCACCGACGAGATCTTAAAGCTCTACCAATCAAGCTTGGGTGAGGATGTCACCAAGGAT 
GACATCTTCTACTTTGTTTATGCACAGTTGCATGATCCTGCCTATCGTGAGGCCTATGCG 
GCTGATCTAAAGAAGATGCTGCCACATATTGAAACCCCTACTGATCGCGCACGCTTTGAT 
CACTTTGTGACAGCCGGCAAGGAATTGATGGATCTTCATATCAACTATGAAGATGTTGAA 
CCATGGGATGTGGAGGTAAAGGTCAAAGAAAAAGCTGATCCCACGGATCGTGAGACCTGG 
CGTGTTACCAAGATGAAGTGGGCTAAGGTTCGTGATCCAGAGACCAAGAAATTGGTGGAG 
GACCATACCACCTTGATTTACAACAGCTCAATCACCATCAGCGGCATCCCCGAAGAAGCT 
GAAAACTATCAACTAGGTTCACGTTCTGCCATCGCATGGCTTATTGACCGTTACCAGGTG 
AAGAAAGATAAGGCGTCCGGCATTGTTAATGATCCCAATGATTGGGCTGATGAAGTGGGT 
AACCCTCGCTACATTGTGGAGCTGATTGCTAAGGTCACCCGCGTTGCCGTTGAGACCATG 
AGAATTGTAGAGGAGCTT 

>RXN01 7 72 -downstream 
TGAGTTTTCCTACTGCAGCTTCC 

>RXN017 86-upstream 

AAGCATCTTGGTGCGCGGGGGTGTTGGGCTGGAAGGTACCCTGTATTTCATGACTTCTTC 
TTCCAGCTTTTCTCGTTTTGATGGCCGCGCACAGGATCAG 

>RXN01786 
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ATGCGTGCCGCCAAAATCACCCGTGGATTTACTTCCAACCCTGCAGGCAGCGTGCTTGTA 
GAATTCGGCAATACTCGTGTCATGTGCACCGCTTCTGTGGAATTGGGTGTGCCTCGTTTC 
AAGCGTGATTCAGGTGAAGGCTGGTTGACCGCAGAGTACGCGATGCTTCCTGCTGCGACT 
GCGGAGCGTAACCGTCGTGAATCCATGGCCGGCAAGGTCAAGGGACGCACTCATGAAATT 
TCTCGTCTGATTGGTCGTTCTTTGCGTGCAGCTGTGGATCTTTCCCAGCTGGGTGAGAAC 
ACCATTGCGATTGACTGCGATGTTCTGCAAGCTGACGGCGGTACTCGTACTGCATCGATC 
ACCGGTGCGTATGTGGCGCTGGCTGATGCCATCAAGGTTCTGCAGGAGCGCGGGGTTGTT 
CCAGGCAGCCCACTTCTTGCACCAGTTGCTGCTGTTTCCGTTGGTCTGGTCGACGGTAAT 
GTATGCCTTGACTTGCCATATGAAGAAGATTCCCGCGCCGATGTTGACCTCAACGTTGTT 
ATGACCGAACACGGTGAATTCGTGGAAATTCAGGGCACCGGCGAAGAAACTACCTTCACC 
CGCGCGCAGCTCAACGACATGCTTGACCACGCTGAAAAGGGCTGCCGCGAATTGGTTGCT 
GCC CAAAAAGCTGCACTGGGAATC 

>RXN0 17 8 6 -downs tream 
TAAAAC C AC AAC AGAGTT AAGGA 

>RXN01 87 6 -upstream 

TCC CGGGCC ACC CTGATTTGGATCGTCGTTATATCGGTCGC ATGGGTCTTGATGTGCGTG 
AAGATAATCCCGCACGTTGCTGTTGGATTGGCGCTCCCCC 

>RXN01876 

ATGGCGCGCCCGTTTTATCTGGCCACCACCGTTTCACCGGAGGGCGTGCATATCCGCCGG 
CACATTCGCACCCGTGGGCGCGTTGTCACGGGTGTTGATGATGAGGTATTGACCGGTGAG 
ATGGCCGATGTTATCGAGCAGGGTGGTGTCGGCTCTGAATCTGTGCTGCACCAGGCGTTG 
GAACAGGCCCGCAGCGGCCACATGCGCAACATCGTTGAAACAATTCAGCGCGAGCAGGAT 
GAGATCATCCGCGATACCACCCGCGGTGTCATGGTTGTTCAAGGTGGCCCTGGAACAGGT 
AAAACTGCGGTCGCGTTGCACCGTGTGGCTTATCTGCTTTATACCTGGCGCGATCAGCTG 
GCTAAGTCTGGCGTGTTGATCATTGGCCCGAACAAGACATTTTTGGAGTATATTTCTCAC 
GTTTTGCCTGAACTCGGCGAGACTGGCGTGGTGTTGTCCACCGTCGGTGAGCTGTTCCCC 
GGTATCGTCCCAACGGGTTCCGAGGACACTTTGACCAGGGAAATTAAGGGCAGCGAGGAA 
ATGGCCAGCATTTTGGCCGAGGCAGTCAAGGCGTATCAAGTGCTGCCAGAGAAGACCATC 
GTGGTCTCTGTTGATGGCATCGAGATTTCCATTGATGAGAAAACGGTGGCAAAATCCCGC 
ACCCGAGCTCGTCGTGCCAGGCAGTCGCACAATTCCGCACGCCCAATTTTCCGCGAGCAT 
TTAGTCGAACAACTCGCGCACCAAATGGCTCAAACGATCGGCGCGGATCCGCTGGGCGGC 
AAAAACCTGCTGTCAGCCGCCGACATCGATCAGCTGCACGATGATTTGCTTGACGACGCG 
GCCCTCCAGTCCGTCATCGACGATTTCTGGCCGGAGCTCCGGCCTCAGGACGTCCTGCAT 
GATCTGTTGATTTCCGAAGAGCGCATTAATGTTGCTGCCGCGGGGTATGACGAGGAAACT 
AAGTCTGCTTTGCTGCGTGGTGAACTCGATCCGTGGGCACCATCGGACGCTGCATTGCTT 
GATGAGTTAGCCCTGCTCATCGGTCTTCCCGATCCAGAGGAGGCACGGGAGAAGGCTGAG 
GCCAAATGGCGCGAGCAGATCGATGACGCTCAGGAAGTCCTGGACGTTCTTAGTTCATCA 
CAGTCATCGGATATTGATGATGTCACGGAAGCTGAAGTTCTCTCCGCTTTCGACGTCATC 
GATGCGGAAACTTTGGCACAACGCCAAACTGTCACGGATAATCGCACCACTGCGGAACGT 
GCACAGGCGGATCATAAGTGGGCATATGGTCACGTGATTGTAGATGAAGCTCAGGAGCTC 
AGTCCGATGGAATGGCGCATGGTGTTTCGCCGTAGCCCTTCGCGATGGATGACCCTTGTG 
GGCGATATTGCACAAACTGGTTGGCCTGCCGGCGTTGACGATTGGGCAGAATCACTGTGG 
CCCTTCGTCGAAAAGCGTTTCAGGCACCACGAGCTCACCGTTAACTACCGCACCCCGGCC 
GAGATCATGTCGGTGGCCAATGAGCTTTTGACGCAGATCAATCCTGATATTGCGCCGGCA 
ATGGCGATCCGCGAATCTGGTCGAGAGGTAGTGAACTTGCCGCTTGATGCCGATTTGTCG 
GCAGTGATGGATAGTTTGCGTGAGGAGGATTCACAGCGCACCATCGCGGTGATTTCTTCG 
CGCCGCCACCACGAAAGCGATTTCTACCTGGTCGATGACATCAAGGGCTTAGAGTTTGAC 
CACGTCATCGTGGTGGATCCTGCGGGAATCGTTGAAGAATCCCCCCAGGGATTGCAAGAC 
CTCTACGTTGCGGTCACTCGTGCAACGCAGAGCCTCACCATTTTAGGTGAG 

>RXN01 87 6 -downstream 
TAGCAGGTTATGAGCTCAGGGCC 

>RXN019 12 -upstream 

TAAGACTTAGAAAGGGGCTTAACATGGCAGTCGTAACCATGCGAGAGCTTCTCGATGCTG 
GTGTGCACTTTGCCACCAGACCCGCCGCTGGAACCCAAAG 

>RXN01912 
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ATGCGTCGTTTCATCTTCACCGAGCGTAACGGCATCTACATCATTGACCTTCAGCAGACC 
CTGACCTACATCGATCAGGCTTTCGAGTTCGTCAAGGAAACCGTTGCTCACGGTGGCACC 
GTTCTTTTCGTTGGTACCAAAAAGCAGGCTCAGGAAGCTGTTCAGGTTGAGGCAGACCGC 
GTTGGTATGCCTTACGTGAACCACCGTTGGCTCGGCGGCATGCTGACCAACTTCCAGACC 
GTTTCCAAGCGTCTGAACCGCATGAAGGAACTGCAGGCAATGGATGCTGCAGAAAACGGC 
TACGAGGGTCGCACCAAGCGCGAAGTTCTCATGCTGACCCGTGAGCGCACCAAGCTGGAG 
CGCGTCCTCGGTGGTATCGCAGAGATGACCCGCGTGCCTTCCGCACTGTGGATCATTGAC 
ACCAACAAGGAGCACATCGCTGTCGCTGAGGCTCACAAGCTGAACATCCCAGTTGTTGCC 
ATCCTGGACACCAACTGTGACCCAGACGTTGTTGACTTCCCAGTTCCTGGTAACGACGAC 
GCAATC CGCTCC ACCGC ACTGCTTTC CCGCGTTATCTCCAC CGC TGTGGAAGAGGGTAAG 
AAGGCACGCGAGGAGCGTCAGCTGGCAGCTGCTAAGGATGCAGCAGGCGACGCAAAGCCT 
GAGGCAGAGGAAGCACCAGCAGCAGCTGAGGCTGAAGAGGCACCTGCAGCTGAGGCTGAA 
GAGGCACCTGCAGCTGAG 

>RXN0 19 12 -downstream 
TAAGCTGCCCTTAACTGCAGTTT 

>RXN0 1 9 5 1 -ups t r earn 

CGCTACCGCGTCATCGACTTCCGTCGTAACGACAAGGATGGCGTATTGGCAAAGGTCGCT 
CACATCGAGTACGACCCAAACCGTACCGCTAACATTGCAC 

>RXN01951 

TTGCTTCACTACTTCGATGGCGAGAAGCGTTACATCCTCGCACCGAAGGGCCTGACCCAG 
GGCACCGTTATCGAGTCCGGCGCTGCAGCCGACATCAAGGTTGGTAACAACCTGCCACTG 
CGTAACATCCCGACTGGTACCACCATCCACAACGTGGAGTTGAAGCCAGGCGCAGGTGCA 
AAGCTGGCACGTTCCGCTGGAGCTTCCATCCAGCTTCTTGGTAAGGAAGGCTCCTACGCA 
GTTCTGCGTATGCCATCCTCCGAGATCCGACGCGTAAACATCCGCTGCCGCGCGACTGTT 
GGTGAGGTCGGCAACGCCGAGCAGATCAACATTCGTTGGGGTAAAGCTGGTCGTATGCGT 
TGGAAGGGCTGGCGCCCAACCGTCCGTGGTGTCGTTATGAACCCGGTCGACCACCCACAC 
GGTGGTGGTGAAGGTAAGACTTCTGGTGGTCGCCACCCAGTCTCCCCATGGGGACAGAAG 
GAAGGCCGCACCCGCAAGCCTAAGCGTTACAGCGATGACATGATCGTTCGTCGCCGTCGT 
GCTAACAAGAACAAGAAGCGT 

>RXN0 19 5 1- downstream 
TAAGAGGAGGTAACGGTGAATGT 

>RXN019 6 6-upstream 

GCTGTCCAAGGCCATGAATTTTGTGTCCTCTGTTGCTCCAACCGCTGTGCTCTCCCCTGT 
TATGGGCTGGGTTTATAAGAAGATGGGTTAGTTTTTAAAA 

>RXN019 66 

GTGTCTGAATCTGAAAACAACACAACACCAGCAGTCGCAGCTCGCGATGACCGTCTGGTC 
TGGGTCGATCTGGAAATGACTGGTCTAGATTTGAAGCGCCACGTGATCGTGGAGGTTGCG 
GCGTTGGTCACTGACGCTAACCTCAACGTTTTGGGCGAGGGCGTGGACTTGGTTGTTCAC 
GCAACTGAAGAAGAGCTCGCGCAGATGGATGATTTTGTCACCAACATGCACGAATCCTCT 
GGGCTGACTGAGCAGATCCGGGAATCCGCGGTCACGTTGAAGGAAGCCGAAGATGCTGTG 
CTCGCATTGATTGAAAAGCACTGCGATCCAGCCCATCCTGCACCGCTAGCTGGTAACTCC 
ATTGCCACTGACCGCGCGTTTATCCGCGAACATATGCCACGTCTTGATGAGGCCCTGCAT 
TACCGCATGGTGGATGTGTCCTCGGTGAAGGAATTGGCGCGTCGCTGGTACCCACGCGTG 
TACTACAAGCAGCCGGAGAAGGGTTTGGCGCACCGCGCGTTGGCGGACATTGTGGAGTCG 
ATTCGGGAGTTGGATTACTACCGTCGCTCATTTTTTGTTGCAGAGCCTGGTCCTACCTCT 
GAGCAGTGCGCAGATGATGCGCAGGCAGCGGTGGACCGTTTTGCACCCTACTTTGAT 

>RXN0 19 6 6 -downs tream 

T AGAGGGTTTTAAGC AGC CTGGT 

>RXN01979 

CTGGGTCACGATTTCCGCCCCGATTATCGCCGCATCCGCGACCTGTTAGCGGGACTTGCG 
CCCAATATTCCCGTGCTAGCAACCACAGCCACCGCCAATGACCGCGTGGTTGAAGATGTC 
CGTGCCCAACTAGAAGATGGCACAGGTTTGTTTCGTGGTGGGATAGACCGTGAATCCCTT 
TACCTATCAGTGGTGAACCTGCTCAACCCCACCGAACGCCCAGCTTGGCTTGCCACCCAC 
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CTCAAAGAACTGACGGGTTCGGGCATCATTTACTGCCTCACTGTGTCAGCTGCACATGAT 
CTTGCCGATGCACTTAATTCTGTTGGATGGAATGTTGCCGCGTACACCGGTCGAACCGAA 
GCAGGAGAGCGCGAACGTTTAGAACATGCCTTGATCAACAACGAGATCAAAGCACTAGTA 
GCAACCTCTGCACTGGGAATGGGCTTTGACAAACCTGACCTTGGATTTGTTGTGCACATG 
GGCAGCCCCAGCTCACCGGTGTCTTATTACCAGCAGATTGGTCGCGCCGGGCGCGGCACC 
GCTCGTGCCGATGTCATCCTGCTGCCAGGAACTGAAGACAAAGAGATCTGGGAGTACTTT 
GCATCAGTATCGTTCCCACGCGAAGAGGTAGTCCGCCAACTGCTTGCGGTGTTAACCGAT 
GAGGCGCAATCCACTGTCAAATTGGAATCACAAGTAGATCTTTCCCGATCACGCCTTGAA 
CAAGTACTTAAAGTGCTAGACGTAGATGGCGCAGTCAAACGTGTACGTGGCGGATGGGTC 
TCCACCGGGCAAGAGTGGATCTACGATGCGGAACGCTACGCAGGACTTGAACAAGCAAGG 
AAAATTGAACAGCAAAGCATGGTGAACTACCAGAACACCACTGAGTGCCGCATGCTGTAC 
CTCCGCAAAGAACTAGACGATGTGGAGGCAACTACTCCGTGCGGGCGCTGCGACAATTGC 
ACGGGCAAAACGTGGGGGCTCGACACCGATGCCTCGATCACTTTGAAAGTGGACCAACAG 
CTTCAAACACCCGGAGTGAAAATAGCCCCACGAAAAATGTGGCCGACTGGCATTAGTGTC 
AGAGGAAAAATCGCAGGGCTAGAAGAAGGACGAGCACTGGGACGACTCAATGACATTGCC 
CGTGGACCTGCACTAAAGGCCCTGCTGGACAGCGGAGCTTATTCTGATGATCCATGGATG 
GCACGCATCATCGAAGTGCTGAAAAACTGGGATTGGACCAACCGGCCTGCCAACGTGGTC 
GCTCTCGGCAATACCAACTTTGGATCAACTGAGATGATCATCCAGGTAGCTCAATCAATC 
GCAGCGGTGGGACGAATGAACTTTGCGGGTGTACTTCCCGCCGCGCCGGGTGCTGAAGAA 
GTCATGGCTCAGAATTCCGCATACCGAGTAGAAGCCCTATTGAAACAATGGGACTGGTCG 
CAAGGCTTGCAACTAGTTCCCGGTCCCATTTTGCTGGTGACAGACCTTATTGATACTGGC 
TGGTCGGTGACAGTTGCAGGAAATGGCATTGCGCAGCGGACCTCAGAGAAGGTGCTGCCG 
TTCGCTTTAGCGAGTAGGGGA 

>RXN0 1 9 7 9 - downs tr earn 
TAGGTGC TCTGGG AC G AG AGC AA 

>RXN0 2 0 3 8 - ups tr earn 

CTGCTGCTTCCGCAAAGAAGCTGCACGTTTTCTCCGGCTCCGAGCACCCATACGCTGCTC 
AGAAGCCTGAGGCCTACGAGATCAAGAAGGTGGCCCAGTA 

>RXN02 03 8 

ATGTCAGAGCCTATCCAGAACGAGAACGTAGAGAGCAACGTCGCAGACGCTGCTGACATC 
GCTGCAGCAACCGCTGCAACCGAGGAGTTCACCAACACCATCGGCGATGCAATTGCTACT 
GCTTCCGAAGAAGAGACCATCGAGGCTGCACCAGTAGTACTCGACGGCCCAATCCAGACC 
GTTGGTCGCCGTAAGCGCGCCATCGTTCGCGTCCGCCTTGTAGCTGGCTCCGGCGAGTTC 
AAGTGCAACGGTCGCACCCTGGAAGAGTACTTCCCTAACAAGCTGCACCAGCAGCTGATC 
AAGGCTCCTTTGGTCCTTCTGGACCGCCTGAACCAATGCAACATCGAGGCTTCTATAAAG 
GGACCTAAA 

>RXN02 03 8 -downstream 
TAGATCGGCCAGGTTATGGCAAT 

>RXN02 07 0 -upstream 

AGCACGGATCAGGACCTCAAGATTTGTCTGACCCCACTCAGGGTGATGTTGCAGACGAAT 
TTTAGGGAGTATCAAAACTTGGGACTACTATCGATACGTG 

>RXN02 070 

ATGACTCAAGTAACCGAATCCGCTGTCCGCAGCGCGCTATCCCGCGTAGAGGATCCAGAG 
ATCGGTAAGCCCATCACAGAGCTCGGCATGGTCAAATCAGTGTCCATCGACGGCTCTGAT 
GTCCAGGTGGAGGTCTACCTGACGATCGCGGCTTGCCCGATGAAAACCACCATTGTCACC 
AACACTGAAGCAGCTCTCAAAGACATCGACGGGGTTGGCCAAGTTCATGTCACCACCGAT 
GTCATGAGTGATGAACAGCGCCGTGCGCTCCGCGTCTCCCTGCGCGGTGAAACTTCTGAG 
CCAGTGATTCCATTCGCTCAGCCTGGTTCCACTACCCGCGTTTACGCTGTTGCTTCCGGC 
AAAGGTGGCGTAGGAAAATCCTCCATGACGGTGAACTTGGCTGCAGCCCTAGCCAAGCGC 
GGGCTGTCTGTGGGAATTTTGGATGCCGATATTTACGGACACTCAGTGCCCGGAATGCTC 
GGCTCGGACCAACGCCCACACCAGGTCGATGACATGATCATGCCTCCCCAGGCGCACGGC 
GTGAAGATGATATCCATTGCTCACTTCACCGAAGGAAATGCTCCTGTGGTGTGGCGTGGA 
CCAATGC TGCACCGTGCCATCCAGCAATTCCTCACTGACGTGTTCTGGGGCGACCTGGAT 
ATTTTGCTGCTGGATCTTCCTCCAGGAACTGGTGACATCGCCATCACCGTTGCCCAATTG 
ATCCCGAATGCTGAGTTGCTCATTGTGACCACTCCTCAGGCTGCCGCAGCTGAGGTTGCC 
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GAGCGAGCAGGAACGATCTCTGTGCAGACCAACCAGAAGGTTGCTGGCGTGATTGAAAAC 
ATGTCTGCCATGGTGCTTCCTGATGGCACCACCATGGATGTTTTCGGCACCGGCGGCGGT 
CAAAAGATTGCTGATCGTCTTACCGCTGTGACAGGTGAAGAGGTCAAGGTTATCGGATCT 
GTTCCATTGGATCCGAACCTGCGTATCGGTGGCGATGTGGGAAATCCTATTGCGATTTCT 
GAACCACACTCCCCAACCGCTGCAGCGATCAATGAGATCGCTGAACACCTAGCTCACCGC 
AAGGTATCGCTGGTGGGTAAAACGCTTGGGCTTGGCGTTAAA 

>RXN0 2 07 0 -downs tr earn 
TAAAAGCTAAATAATATCGGTCC 

>RXN0 2082-upstream 

GCTCGTATCGCAGACCAGGTCATGTGGACACAGTTATTGAGCAATGGGGCGAGCCGCGTG 
ACGTTGAAGGCTTTGTGGAGCGCTAGACTTTAACCCCGTT 

>RXN02 0 82 

ATGTATTTGAAATCGTTGACGCTCAAGGGGTTTAAGTCTTTCGCGTCTGCGACGACCCTG 
AAATTTGAGCCAGGCATTTGTGCCGTGGTGGGTCCGAATGGTTCAGGCAAATCCAATGTG 
GTTGATGCGCTGGCCTGGGTGATGGGTGAAGGTTCTGCGAAGACCTTGCGTGGCGGCAAA 
ATGGAAGATGTCATTTTTGCTGGCGCGGGCGATCGTAAACCGTTGGGTCGCGCAGAAGTC 
ACGCTGACCATTGATAACTCTGATGGCGCACTGCCCATTGAGTACACCGAAGTGTCGGTG 
ACCAGACGGATGTTCCGTGATGGTGCAAGTGAATATGAGATCAATGGGGCGAAAGCTCGA 
TTGATGGATATCCAGGAGCTGTTGTCGGATACCGGTATTGGCCGTGAAATGCACATCATG 
GTGGGGCAGGGAAAGCTCGCAGAGATTTTGGAGTCCCGCCCCGAAGAGCGCCGAGCGTAT 
ATCGAAGAAGCTGCGGGTGTGCTCAAGCACCGGCGCAGGAAAGAAAAGGCGCAGCGCAAA 
CTTCAGGGCATGCAGGTCAATCTTGATCGTTTGCAGGATCTGACCCATGAGTTGGCCAAG 
CAGCTCAAGCCGTTGGCTAGGCAGGCGGAAGCAGCGCAGCGTGCGGCGACGGTGCAGGCT 
GATTTGCGTGATGCGCGTTTCCAGATTGCTGGCTTTGAGATCGTGAAGCTCTCGGAAAAG 
CTGGAAACCTCTACTGAGCGCGAGAAAATGATTCGTGAGCAGGCGGAAGCAGCACAAGAG 
CAGCTGGAAGAAGCCACCACAACTCAGATGGAAGTGGAGATGGAGTTGGCGGAGATCACT 
CCGCAGGCTGAAGCTGCGCAACAGTTGTGGTTTGATTTGTCTTCGCTGGCTGAGCGGGTG 
TCGGCAACGATGCGTATTGCTGCAGACCGTGCGAGTTCAGGTGCCGCGGATGTGCCGTAT 
GCGGGCCAGGATCCTGATGAGTTGCTTGGTCGGGCCGAAACTGCTGACAAAGAATTAGAA 
GAACTCGAGATGGCCGTGGAAATGACCACCGAGCGTTTGACCTCCATTCAAGAGGAAGCC 
GAGGATAAGGCCGCGCAGGCTCGTGAGGCTGAGCGTGAACACTTGGCGCAGGTCAGGGCG 
ATTTCTGATCGTCGTGAAGGTGTTGTGCGCCTGCTTGCATCTGAGGAATCTTTGCGCACC 
CAGCACACGTCAGCAGAGGAGGAAGCTGAGCGACTCAGTGAGCAGCTTGAGGAGTTCATC 
GGCCGCATTTTGGATGTGGAACGTGAACGTCGCCTCACCGATGAGCGTAAACAGGGCGTT 
GACACGGATCGTGCGCCCTTGGAAGAAGCCCTCAAACAGGCAAAACATGAAGCCGAAGCA 
GCAGAGACTCGTCTTGAGGAGCTTCGTACTAAGCGCAGCGATCTGGAAAAAGAAGTATCC 
AGGTTGCAGTCGCGCATTGAGACGCTTAACCAAAATAGGCCACGTTCCGATGCTGCTGAT 
GTGGTGGATTACCCGCAGCTGGCCACGTTGATTCGACCGCAACGAAACGTCGATAAGGCT 
CTCGCTGCCGCCCTGGGTGCGCATGCCGAGGCGCTGGCTGGCGAGGCTGCGGAAGGGCTC 
GTCGAGAAGCTTATCGACGCCGGCGTTGCACGCACCATCATCGTTGATGGCACGCAGGCT 
GGCGGCGCATGGCGCCTGGACGCGAACATTCCGGCCGGGGCGAGCTGGCTGCTCGACCAT 
GTTGATCTGGATCCGGCGATTGCCGGCCCGGTAAACCGGCTGCTTGCCGACGTTGTGCTT 
GTCGACGACCCCTCCCTCGGCCGCCAAGCAATCGAGGATGATCCCCGTCTGCGTGCCGTT 
GACCGCAATGGTGTGCTCATCGGCGCTGGGTGGATTCAGGTCGGCACCGAAACCTCGACT 
GTGGAAATCACAGCTCATATTGAGGAAGCAGAAGCTCAACTTGCTGCGGCCTCTGCCGCC 
TTGGACGACATTGCCGGCACTTTTGATGGCGCCCTCCACGCTGCCGACAACACTCGCGTC 
GAGGTGGCTGCCCGCACCGCAGCCCTGCGCGAACTCGACATGACCAGGGATTCCATCACC 
CGCGATCTCGCGCGCTTGGACAAACAACATGAGGCCGCCGAATCCGAGCGCGTCCGCCAT 
GTTGGACGCCTGCATGCTGCGGAAACACGCCGTGAAGAGCTGCGCGAACAGTTAGAAGAC 
ATCGTCGATCGACTCTCCCGCGTGGAAGACGAAGAAGACGCTGACGAACCCTCAACCACC 
GCCCGCGACCAAGCAAATGCCGAGCTGCAACAAATCCGCGCCATGGAAATGGAAGCACGC 
CTTGCCCAACGCACCGCCGAAGAGCGCGCCGGGCAGCAGCGGGGCAAGGGCGATAGTCTG 
CGACGCCAGGCCGAGCATGAGCGCCAAGCCAAAATCCGGCATGAACAAGCCATGGAAGCC 
CGTCGCAGGCGCACCCAATTGGCTGCAGCCGTGCATAATGGCGCACGCGATGTGGCCGAG 
CGTGTCTCAAGTGTCCTTGCCCAAGCAGCCATCGAAAGAGATCAGCACAACCGCGACAAA 
GCGCTGCTGACCTCACACTTAGCGCGCGCCAAAGATGCTGTGAGTGCTGCACGCCAGCAC 
CTCAATCGACTCAGCGACAACGCCCACTCCATGGAACTTGCGCGCAGCCAAGCTCAAGTG 
CGCATGGAGGAAGCCGTTGCCAAAATCACCGAGCAACTTGGCATTCCGGTCGCAGAATTG 



Appendix A, page 82 



Attorney Docket No.: BGI-130CP 



CTGCGCGATTACACCCCAGATGAAAACTTTGATGAAAAGTTCCAACGGGCACGCCTCAAA 
CAAGCCGAAAAAGACCTCGCCGCACTAGGCAAAGTCAACCCCCTGGCCTTGGAAGAATTC 
AAAGCCCTTGGAAGAGCGCTACGAGTTCCT 

>RXN02131-upstream 

GTGCATCGTTTCATGTTGCACAGGATCACAGAAGTAATAGTGGATAACTAGCCTAGAAGT 
GACATAATGGACGTTTAAACCTCGTTAGGAGAAGCATTTC 

>RXN02131 

GTGGCTTTTGGCGATGGACCTTTAATCGTCCAATCCGATAAGACAGTCCTGCTAGAAATA 
GATCACCCCCAAGCAGGCGAAGCACGCATAGCTCTAGCACCTTTTGCAGAGCTCGAGCGT 
GCACCCGAGCATATTCACACCTACCGCATCACCCCTCTGGCGTTGTGGAACGCGCGCACC 
GCAGGCCACGACGCCGAACAAGTCGTGGACATGCTGGAGCGTTTTTCACGCTTCCCCGTT 
CCGCAAGCGCTCCTGATCGACATCGCAGAGACGATGTCCCGCTACGGACGTGTGCGCCTG 
CACCGTCACCCCGCACACGGGCTGATCCTTGAATCTGGCGAACCTGCGATCCTGGTGGAA 
ATCTC CCGGCACAAAAAGATC AAACC CATGCTGGGCGCACAAGTGGATCC TGAAACCATC 
GTGGTCCATCCGTCAGAACGCGGGCGCCTCAAGCAGGAACTGCTCAAGGTCGGTTGGCCA 
GCGGAAGATCTCGCGGGATATGTGGACGGTGAATCCCACCCCATTGGTCTCTCCACTGAA 
TTTGAAGACTGGTCGCTGCGCGATTATCAGCAAATGGCAGCCGATTCCTTCTGGGAAGGC 
GGTTCCGGCGTAGTCGTGCTGCCTTGTGGCGCGGGTAAAAC CATGGTCGGTGC AGC CTC C 
ATGGCTCGCGCACAGGCAACCACCTTGATCCTTGTCACCAACACCGTGGCCGGCCGACAG 
TGGAAAGACGAACTTCTTCGCCGCACCACACTCACCGAAGACGAAATCGGTGAGTACTCC 
GGCGAACGCAAAGAAATCCGACCCGTCACCATCGCCACCTACCAAGTAGTCACCAGGCGT 
ACCAAAGGCGAATACAAAGCTCTCGAGCTTTTTGATTCCCGCGACTGGGGCTTAATTATT 
TACGACGAAGTCCATCTTCTTCCCGCCCCCGTTTTCCGCATGACCTCCGACCTGCAATCC 
AGGCGACGCCTCGGACTGACTGCCACCCTCGTGCGCGAAGACGGACGAGAAGGCGATGTC 
TTCAGCCTGATCGGCCCCAAGCGTTACGACGCACCATGGAAAGACCTCGAGTCCCAAGGG 
TTCATCGCCACCGCCGACTGCGTAGAAATCCGATCCACCATGACCGATGCTGAGCGCATG 
GTGTACGCGACTGCCGAGTCGGCAGATCGTTACCGTCTAGCCGCCACTGCCCACACTAAG 
GTGGCCGTGGTGCGCAAACTCCTCGAAGAGCACGCTGGTAAGCCCACGCTGATCATCGGC 
GCATACCTCGATCAGTTGGAAGAACTAGGTGCAGAATTCAACGCACCAGTCATCGACGGC 
AAAACGCCCAACAAAAAGCGTGAAGCCCTCTTTGATCAATTCCGTTCCGGCTCGCTTTCC 
GTACTGGTTGTCTCCAAAGTGGCGAACTTCTCCATCGACCTGCCCGAAGCATCCGTAGCC 
ATCCAGGTCTCTGGAACATTCGGCAGCCGACAAGAAGAAGCCCAACGCTTAGGCCGCCTC 
CTGCGACCCAAGCACGATGGCAGCGAAGCCCACTTCTACTCCATCGTCAGCCGCGACACC 
CTCGACACCGAATACGCAGCCCACCGCCAGCGATTCCTCGCCGAACAAGGCTACGCATAC 
CGCATCCTCGACGCCGACGACATCCTCTTCCCACTACCCAAGAAAGAGCTA 

>RXN0 2 1 3 1 - downs t r earn 
TAACGTGCACAACTTCTCCTTCG 

>RXN022 9 3-upstream 

TCCACAACCCGCTAGAAAACACATCATCGCCTTAGGTTTCTCTGTAGAAGTTAGGAAAAA 
GATGTGTTCACTCAGCAAATTCTTAATGTACAGGCAATTG 

>RXN02293 

ATGAGTTCAAGAATTGGCAATTTTCTTATAAATCGCATTTCCACGGGCCTGCCCGTAGAA 
AATATTATCCCTCACCTGCAAGAAGCTTTTTCGGCCGGACCTAAAAACCTTGTCATTCAG 
GCCCCTCCCGGCACAGGAAAAACGACACTTCTCCCCCCATTAGTAGCTAACATCTTATGT 
AATGAAGGAGCGGGAAATGCCACCCCAACCAAGGTTTTAGTAACGGCACCTCGTCGTGTG 
GCCGTCCGAGCAGCAGCTCGCAGACTCGCCCAACTAGATGATAGCCAGCTCGGAACAAAA 
GTGGGATTCAGCGTGCGTGGTGAACATATTTCAGGCTCCCACGTGCAATTTATGACCCCC 
GGTGTGTTAATCCGCCAGCTCTTAAACAACCCAGAATTACCCGGCATCGGCGCTGTGATT 
ATCGATGAAGTCCACGAACGTCAACTCGATTCCGATCTACTGCTAGGAATGCTTGCTGAA 
CTCAGTCAACTGCGCGACGATTTCTCCCTCATCGCCATGTCCGCAACCTTAGATTCAGAT 
AAATTCGCAAACTTATTAGACGCTCAGGTCCTTAGTGTTGAAGCACCGATTTTCCCCTTA 
GACATTTCTTATGCTCCAGCCCGCGCGCCTCGCCTCAATGCAAAAGGTGTCGACTGGGAT 
TTCCTCGACCACATGGCGCAGAAAACTCACGATGCGGTGACACATTCAGAGCACTCTGCA 
CTCATTTTCGTCCCAGGTGTGCGTGAAATTGATCGAGTAATGAGCACGCTCAAATCGCTC 
GGCCATAATAATGTTTTCCCACTTCATGGCCAACTCAGCCCGACCGAACAAGACCGCGCC 
CTCGCACCGTCACAACAGCAGCGCATCATTGTCTCCACTCCCGTTGCGGAAAGCTCCCTA 
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ACTGTGCCTGGAGTTCGCATCGGGGTGGATTCCGGCCTCTCACGAAGCCCCAAACGAGAC 
TCTGCCCGCGGCATGACAGGACTGATCACCAGCAGTTGCGCGCAGGCTTCAGCAGGCCAA 
CGCGCAGGTCGCGCTGGCCGTGAAGGACCAGGACAAATAATCAGATGCTATTCCGAAGAA 
GACTTCTCCCACTTCCCACGATTTGTGACACCAGAAATCAGCTCCGCTGACCTCACCCAA 
GCAGCCCTCTGGCTCGCCCAATGGGGAACGTCACCTGCGGATTTACCGCTTCTTGATCAA 
CCCCCTCACGCAGCCTGGACGGCTGCACAACAGATCCTGCGCCTCATCGGCGCGCTTGAA 
GGTGACGCTATCACGAGCCTGGGACATCGCTTATCGACGCTTCCCCTCTGCCCTCAACTC 
AGCGCTTCTCTCCTCCGCTTCGGTGAACAATCCGCAAAAATCTTGGCGGTGGTGTCCGAA 
AACCCGCAGGGGGACGTCGAAAAGCAACAACCCGACAAGCGTGAAGTGGAACGCCTTCGC 
CGTTTGGCACCTGCGTCGGTTGGAAAAGCGAGTGCGGGGCAAATCGTAGGCGCTGCATTC 
CCGCAGCTCATCGGCCGAAAAATAGACAATGGAGAATACCTTTTAGCCAGTGGAACCCGC 
GCACGCCTCATGGATTCAGATCTCAAAGATGCCGAATGGATCTCCGTTGCTGCAATTAAC 
CGCTCACAAAATTCTGCCATCATCCGCGCCGCCGCCCGCATTTCAGAGGACGATGCCATA 
GACATCATCGGAGTCGTGGAAGAAACCCGCGCGATTTTTGTCAACGGAAAAGTCCAAGCC 
CGGAAGGTCAAAGCAGCAGGCGCGATCGAATTAAGTTCCACTCCGACAAAACCAACACCC 
GCCGAAGCCTCGGAAACAATCGCCACAGCCCTTGCCAAAGGCGGAATCGACCTATTCCAC 
TTCTCCGACAAAGCGGCATCCTTGCGTGACCGACTGAAATTCATCCACGAACACCGTGGC 
GAACCCTGGCCAGATATTGAAACTGCGGACCCGCACCTGTGGTTATCTCCAGAAATTGAG 
GCGCTCAGCCACGGAACACGACTAAACAATATCGATATGTATCCCGCACTCCAGCGACTT 
CTCCCCTGGCCTGAAGCAACCAACTTTGAAGAATTCGCTCCTTCCCACCTATCCGTACCC 
AGCGGGAATCAGCACCGACTAGATTATTCATCAGGCAGGCCAGTTATACGAGTGAAATTA 
CAAGAATGCTTCGGATTAGAAGAATCCCCGCAGCTCTGCGGAATCCCGGTGCAATTTCAT 
CTCCTGTCACCTGCGGGAAGACCTCTTGCAGTTACCGATGACCTGCGTAGTTTCTGGTCT 
GGCCCGTACAGCCAAGTCCGTGCAGAAATGCGGGGCCGGTACCCCAAACACCCGTGGCCG 
GAGGATCCATGGACCGCTCCTGCCACTGCGCGCACCAAGAATCGCATG 

>RXN02 2 93 -downstream 
TAGTTTTGGCACGACTTGATGTG 

>RXN023 57 -upstream 

TATACCTTTGAATATCCTTTCCGGGTGTTGGATCGTGAAGCTGATCTGCGTGCTGCATAT 
GCAAAATTTGAAAACCAGCTTAAGGAGCCATAGAGCGCTT 

>RXN02357 

ATGTCCTCACTCATTCCTGTCCATGCGGCTGGCAGCATTCAAGAAGGCATCACCGAATAT 
TTGACCACCAGTTTTTCCCTTGCGGATAAGCAAGTGGCCACCGAGCTCAAGCGGTTCTTG 
GGCCACGGTGATTCCGGCATGTTCCACGGGCCTTATGTGCGTGCACGTTTGCCCTATGCT 
CAGGCACAGGAATGGGAAAATGTGCTGAGTTGGTTACCTGAGAACTTTGTGCCCTATCAC 
CATCAAAAAGCGGCGTTTCAGCGGCTGAGTTCCCTCGATAACCGAGGTAAAGATCGCCGC 
CCCGATCCCACCTTGGTGGTAACTGGAACGGGTTCCGGTAAGACGGAATCTTTCCTCTAC 
CCGATTCTGGATCATGCCCTGCGCCTGCGGAAACGTGGCCAACAAGGCATCAAGGCGCTG 
TTGCTTTATCCCATGAACGCCTTGGCCAATGACCAGGCAGATCGTTTGGCGCGGCTCATT 
CACAATAACCCAGCACTTAAAGGTGTTACCGCCGGTATTTATACCGGTGAAGCCAAGGGC 
AATCGCACGCAGATGGGCGAAAGGGAGCTTATTAATGATCCCCAAGCCATGCGGGTTAGT 
CCCCCAGATATTTTGCTCACCAACTACAAAATGTTGGATCAGCTCTTGCTGCGCAGCGTC 
GACCGCGAAATGTGGCAAAAATC CGC CACCTCTTTGC AGTATTTAGTAC TTGATGAGTTC 
CACACTTATGACGGTGCTCAAGGTACAGATGTGGCGTTGTTGTTGCGGCGTTTGGGGCTC 
ATGCTGAAATCCCAGCAGCCTGCTAATTTTTTGGATGATAGTGCCATGCACCGGCCATTG 
GGCATTATTACGCCAGTGGCTACCTCAGCAACCTTGGGTTCTGGTGATTCCGGCTCCCCC 
ATGTTGGATTTTGCTTACACCATTTTTGGTGAGCGTTTTCCAGCTGATGCCATCGTCGGG 
GAAACTCGCCTGGAGCTGGATCAATGGCGCGCAGAAATTGCCCAGAATTTTGGTGCCCCA 
GCAGTTAGCGAGCCCCGTGAGCTACCCACTGTGGAAGATATTGAGGTGGTTTTAGATACC 
ATCGCCACAGCTCAACATGAGGACGATTATGCACAGCTCTGCTTCCGCGTTTTTTGTGAG 
AAAGTGTGGCTGTGTGAGGCTGATCTGCACGCAGCGATCAGTGCTTATGCGGCTCATGAT 
TTAACTGCTGCGATTTTGCAGCATGCTGCTGATTCCACCCCGCTTAGCAGGCGTGATCAA 
GATGAGGTCACTGCCCTTCCGGAGCTGGTATTGGGGGCTACCGCCCGCATCTTAGGTGAG 
GTTAAAGCTGCGGAATTTATCAGCCATGCACTGGCTGCCATGGCATTTGTGCGCGCGGAA 
TACGGCAAAGTTGCCGCCTGGGGTGCCAAGCGCCTACCTGGCGTCGAAACGCATCTTTGG 
GTGCGCGAGGTCTCCCGCATTGACCGCGCCCTGGGGGTTGGGGATGAACAATCCATGTTT 
CGCTGGTCCGATGATGGCCCGGCAGAAGATGCCAATACCCAACAATGGTTGCCGGCGTGT 
TATTGCCGCAGTTGTGGCCGTTCCGGCTGGATGGTCAGCCTGGAACAAGGCACCAATATC 
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CCGGTGTTGGAAGAACAAAAAATTCGCCTCAACTCCTTTGAACAACCCCATAAACAAAGA 

GCGCTTCTCGACGCCACCTCTGAGCAGCGCGCAGCCATTGAGCAGGGGCGCAGCGTTGCT 

GGGCCGCGAGGAGTTGATGGCACCTCAGCAGTGCTGTGGTTCCATAGCGCCAGCAATGAA 

CTCAGCACGCGCCAACCCAGCCCAGAAGAAGAACAATCAGGTTCTTCTATCGCAGTGCTC 

ACCCACTTTGGCCCTGAGGCAGACGATCTCTCCGCCAAACAGACCTGCCCTTCCTGTGGT 

GATGTTGATTCCATCCGTTATATCGGATCGGGAATCTCTACCCTGCTCTCTGTCTCACTC 

TCCAATCTTTTTGGTATGGCCGATTTGGATAGCGCTGAGAAAAAGACGC TGGTCTTTGCC 

GATTCCGTGCAAGATGCCGCGCACCGCGCCGGGTACGTCCAAGCACGTTCCCGCGCTTTT 

GCCCTTCGTACCTATACCCGGCGCGCAGTGGGTGATAATGAAGTCACCTTGCCATCAATC 

TCCCGGGCGCTGATGGATAACGCCACCTCTGGGCGCACCCGTTATGAGCTCCTACCCCCT 

GACCTGACCGATCTTGATATTTACAAACCTTATTGGCACCCCGATGCCAGCAAGGCTGAG 

CGCCGTGAGGCCTCCCGCAATGTGCATAAACGTTTAAGTTTTGATCTCGCCCTCGAGTTT 

GGACAACGCGCTGATCTACCCCGTTCCCTTGCGCTGACCGGCGCTTTGAGTGCTTTTGTG 

GATTTGCCCAAAGGTGTTGCATTGTCCGCGGCTGCCGAAGCACTTTATGCCATCGAAGTT 

CCCACCTTAGATATTGAGGATGAGAACCTGCGACTGCGCTGGGTGCAAGGTGCCCTGGAA 

CTTTTGCGCGCCCGCGGGGGCATCAACCATGAGTGGTTTGGCGCCTACCTGCGCACCGAT 

GGCAACCCCTATATGCTTAACCGCCGCCAAGCCCGCGCTGAGGGCATTCCCGGTTTTGTC 

CGCGGTGGTGCACCTGAATTCCCACGTGTAGGTTCCGCACTTTCCGGATCCCTGCGTTCC 

AGCACCGGCACCACCCCGCTTGGTAGCCCGCGCGGACGTTATGCGTCCTGGACCTCGCAG 

GTGCTTGGCATCAGCACCCACGATGCCGCCACCGCCATCACAAAGCTTTTCGACGCTTTA 

AGCAACCGCAGCATTCTCTCCTCAATATCTACCGACAGCGGCGGAAAAATCTACTGCCTC 

GAGGCCGAACGCATCCGTATTTTTAGCGAAGACCATCCCGAAGTTCTGGAATGCAGCGTG 

TGCCATGCCCAAACTGGTGTAACTGATCATGTGCGTGACTTCCTTGATGGCGCTCCGTGT 

TTTAGCCCTAGTTGTGGGGGCGTTCTCCATATCGAGGAAGTAGAAGACAACTACTACCGC 

AGGCTTTATTCCGCAATTGAACCGCGCACTGTCATTGCCCGCGAGCACACCAGCATGCTC 

AAGAAAAAAGACCGCCTCGCACTCGAACAATCCTTTAGAGGTGGAGAAGGCTCGGCCAAA 

CAATCCCCCGATGCGCCCAATGTGTTGGTAGCTACGCCAACGCTGGAAATGGGTATTGAC 

ATCGGCGATCTCTCCACCGTGATGCTTGCGTCTTTGCCAACATCAGTGGCCAGTTATGTA 

CAGCGTGTTGGTCGTGCCGGGCGCCTCAGCGGAAACTCGTTGGTACTCGCCGTGGTGCGT 

GGCCGCGGTGTCACATTGCCTCGTCTTAACCAACCGCTCTCCATGATCAAGGGAGCTATT 

ACCCCACCAGTTGCGTATCTTTCCGCCAGTGAAATCTTGCACCGCCAATTCTTGGCATAT 

GTGATCGACTGCTTAGATACTCGCGCCGAACTGCCAAAACTCGAAACAGCAATTGATGTT 

TTTGATAATGCCGCCGGAAAAACACCTTTGGTTGCATTACTCAAAGCGCAGATTCACGCA 

GGCCTAGATCCTTTGCTGGAGGAATTTGTACGCACCCTCAACATGCAAATCAGCATTGAT 

AATATTTTCGAACTGCGCACTTGGGCATCTGGAAATAGCACAGACTCCCTCCTCGCGCTG 

CTGGAAACCTCCCAAAAAGAGTGGATGGAAGAACGCCGCAGCCTTACCGCGCGGCGGGGA 

GAACTCGAAAAAATCTTTGACAAACTAGATGCGCGCAATGATGCACATGATGAAGAGCTA 

AAGGAAGAAAAACGTAAAACCGCAGCTTCCCTTAAAGCCGTCAAACTTCAAATCCGTGAT 

CTACTTGGTGAATTCTGGATCGCTGCTTTGGAGCGTTATGGTCTCCTGCCCAACTTCACC 

CTGGTTGATGATTCCGTAGAACTTAATGTGGCGGTTACTTCGTTCAACCCCCAGGAAGTG 

GAATTTGATACCAAGAATCATGCCTACTCGCGTGGGATCTCTGCAGCGCTTTTTGAGCTC 

GCTCCCGGTGCGACCTTTTATGCCCAAGGAATTGCTGCCAAAGTTGATTCCATTGAGATT 

GGTGAACATGGCTCTGCCATTGAGCAATGGCGGTTGTGCCCCGTGTGCTCGCACTCCGAA 

ATCCTCCAGCCGGGTGTCTCTACACCGGGATCGTGTCCTACCTGTGGCTCCCCCGCCTTT 

GC CGAT AAGGGAC AAATC C TAGAGGT AGTGC AAATGCGT AAGGTTTC C TC C GC AGTGGAG 

AAAACTCGCGCTGCCATTAGCGATGACCGTGAAGATCGCTTTAGCACCCGCTTTAACCAG 

CACGTCAGCTTTGTCGTTCCACCAGATGGCCATGGAAAATCCTGGTATTTGAATGATGGT 

TTTGGCATTGAGCATCTGCCCAAGGTGGAATTACGCTGGCTGAACTTAGGAATTGGCAAT 

GGCCAAAAGCGTCGGCTCGGTGGCTTTGAAGTCACCAGCCCACTATTTAATGTGTGCCGC 

CACTGTGGACATTTAGATTCCGAGGCAGGAGCTAACTCACGCTGGGATCACCGACCCTGG 

TGCCCACACCGTTATGAGCAAAAAGAAGATACCGTATCTTTCGCTTTGGGTCGTACTCTT 

AAAACCCAAGGCGTGCTCATGCTGCTGCCCGAATATTTTGGCAGTGAAGCCGATTCTATG 

GTGGTAACCAGCCTCATTGCTGCTATCAAATTAGGATTTCGTGAGGTGTTGGGTGGCGAT 

CCTGACCACCTGGATGTCACCAGTGTGCAGGTCCCCCGTACTTCTGGCGATGGTGCACTT 

GATGCCCTTTTGCTGCACGATCAGGTTCCAGGAGGCACAGGTTATCTTAACCAATTTGCC 

GATCCTACAAAGGTTCCTGAACTTATTTCCCGAGCTTGGGAGCGGGTGTCTAGGTGCCAA 

TGCCAGTATGATGAAACGCTGGCCTGCCCAGAATGTTTGTTGCCTTATACCCGCACTGAC 

ACGCTCCTCCATACTTTCCGCGCAACTGCAGAAAAATCCTTGCGCGCAATTTTGCTCAAT 

AGCTCGCGCCCCGAAGAAATCACTGACCTTTCTGCAGTACCGGACTGGACTTTCTTGGAA 

AAGCGCCCAGAGAACACTCTTGGCTCTCAGTTGGAACTGCGTTTCCGCGTGATGCTGCGA 

CGCGCCTTAAAAAATCGCCATGCCAAACTTGTGGACCGCGTCAACGGCTCAAACTCTTAT 
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GTGGATATTGAGATGAGCTCCGGTGTGCGCTGGCGGATGAGCGAACAAGTTGATCGTGGA 
TATACACGCCCTGATTTCTGGTTTGAACCGCTCAACGGCAACTATCCCACCGTGGCTGTT 
TTTACCGATGGCGCTGCGTTCCATATCTCTTCAGCTAACTACCGTCTTGATGGCGATATT 
CAGAAACGGATGAAACTAGCGCTCGATCCAGACAATATTTTGCCGTGGAATATCACTAGC 
TTAGACCTCGACCGCTTTAGTAATCCCGCTGCACAAGGTGAGGAACCAGCATGGTTTAGC 
CCCATCGGCAGGCAGCTCAGCAAAGCAAATTTGATTCTTGATCCACAATCAACTGCACTC 
CTGGCAGCAACGCCTATGGATCAACTCTTGGCATTTTTAGATAATCCCGCGGCATCCTCG 
TGGAAGGAGTTTGC TC AT ATCGC TGC TGC TC AC ATGCTTGGGC ATAATC C AC AAAAAAAT 
GGCGACGGAATTGTTGGTACCTTCCGCAATAAGATTTCCTTGCGGGCCACCATGGTTAAT 
CGGGAACTGCGCGCCCGCCAATTGTGGCTTGCTCCCACCACTCCAGAAGAGCTGGAAGTG 
GATACCTGGACTGCCTTCCTCAATTTGGCCAACCTCATGTGGCTGGCACCGGAATCCGTA 
TACGTAAGCACTAATGGTTCACCGCATAAAATTGATATTGTGCCTGCTCCAGCAGCTCCG 
CTTGTTGTTGAAGTTCCTGAATTGTGGGCTCCCATCTTGGATGGCTTTACCGCCGATGAA 
GATGAAGAAGCCGAAGGCGCTTTGCAGATCTTGGCTAAGGAACATGCCCTGGTTCCAGAG 
ACCACCGGTGATGAGCTCTCGAGTATTCCTACGATTGCTACGTGGCCGAGTGTCAAGATC 
GCTTTGCTCTATGAATCTGATCCCGATGAGCCTTTGGAGGATGATCTCAAAGCTGAAGGT 
TGGACGCTGCTTTTTGCAAATGACCTCGAGACCTCCGATATTCCCGCTGCCCTTCGTCCC 

>RXN0 2 3 57 -downstream 
TAGTACACCCAAAGTTTATGAAA 

>RXN023 70-upstream 

GAGC AC C CGATGGTTGTTGCC ATGC GTGATC TCGTGG AAAGCGATG AAC AC GATC TGGAT 
CAAGAATTTGAGGAACTCGCTGCATCAATGATCGTTCTCG 



ATGACTCCGATCTATGATGATGTGGACAACGACAAGCTCGACGAGCCTGAGCGCATTCTT 
GCTGAATCCACCGTGGAACCGGAGGAAGGACCACGCATGAGGGCCCGCCGTCAACGTCAG 
GAATCTGCTGCGGATGATATTGCCGCGATTGCAGCTGCTGCCGTGGACATTGCTTCTGAA 
GAAGACCCTGATGAGCCTTCGGGATCGTCGTATGTGTCTGACTTTGAGGCAGAGCCTATT 
GCACCTGTAGTTGAGAAGGCTGC TGAACCTGTGGCTGAGCCAACCGCTGATTATGAAAAG 
GCACGTGCCGAATTTGAGGCAAGCCCACGCAGGCGCCGCAAGACTCGTGGCAATTCACGT 
TCGGATCATGCTCCAAAGCCAGAGGATTTCGCACCTGTAGTTGAAGAGGTTGCTGAGACT 
CCAGTGAAGACACCTGCGCGGAAGGCTCCACGCCGTAACCGTCCAAGTGAGCTCAGTTCC 
GGTGCGCCGTCCTCTGCACCATCGACCAGGAACCGTCGCCGCGCAGTGCGCCGTCAACTG 
GTGGAAGCTCCTGAGACCGTCGTTGAGATAGCACCTGAAGCAGCACCAGAACAGGTTGCA 
GAGCCTCAGGTTGAATTCGACCAGCCAGACAACCGCCGAAAGCGTCGTCGTGCTGTGCGC 
GTGACAGCGGCGCCGGTGGAGAAGAAGGTGGCGTCGACAAGCAATGCGCGGGCGCCGAAG 
AAGGAACCTCAGGCGGCGAGCACCACCAACCCAGGCCGCCGTAGGCGGGCTACCCGACGA 
GGCCCACGAAGC 

>RXN 0 2 3 7 0 - downs t r earn 
TAGGGTATAAGGGCGGTTTGTGT 

>RXN02 3 71-upstream 

TTGGCTCCGCATGTCTAAAACGCAATTGTAAAACGTAAGTCCAATCAGGGACTCATCATC 
CGAGTACCTGAGCCGAGAATCAGATAAGGGGTAGCCCTCT 

>RXN02371 

ATGTACGCGATCGTCAAGACCGGCGGAAAGCAGTACAAGGTTGCCGAAGGTGACCTCGTT 
AAGGTCGAGAAGATCGAGGGTGAGCCGGGTGCATCCGTGGCTCTCACCCCGGTTCTGCTC 
GTCGATGGCGCCGATGTAACCACCGCCGCTGACAAGCTCGCTTCTGTGAGCGTCAACACC 
GAGATCGTCGAGCACACCAAGGGCCCGAAGATCAAGATCCTGAAGTACAAGAACAAGACC 
GGATACAAGAAGCGCCAGGGACACCGTCAGCCCCTGACCGTTCTGAAGGTAACCGGAAAT 
CAAGTAAGCCCTCGG 

>RXN0246 8-upstream 

TCGTTGTATTGGAATGACCCTATTGTAACCGTGCAACGATAGTATCTAAGTTGTGTCTTC 
TGAAAGCCCCAGACCTACGTTCACAGAGCTCGGCGTTGCG 

>RXN02468 
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GTGGAAATCACCGACGCACTCGAAGCCCTCGGCATCAACCGAACTTTCGCGATCCAGGAG 
TACACACTTCCCATCGCGCTCGACGGCCACGACTTCATCGGCCAAGCCCGCACCGGCATG 
GGCAAAACCTACGGATTCGGTGTCCCACTCCTCGATAGAGTCTTCGACTCAGCCGACGTC 
GCAGAAACCGACGGTACCCCCCGAGCCCTCGTCATCGTGCCCACCCGAGAACTCGCAGTC 
CAAGTCGGCGACGACCTCCAACGCGCAGCAACCAACCTGCCGCTAAAGATCTTCACCTTC 
TACGGCGGCACCCCCTACGAAGAACAGATCGACGCACTCAAAGTCGGCGTCGACGTTGTC 
GTAGGCACACCCGGACGATTACTCGACCTGCACAAACGAGGCGCGCTATCGCTCGACAAA 
GTAGCGATCTTAGTCCTCGATGAAGCCGACGAAATGCTCGATCTGGGCTTTCTGCCCGAC 
ATCGAAAAAATCCTCCGTGCCCTCACCCACCAGCATCAAACCATGCTGTTCTCTGCCACG 
ATGCCCGGCGCGATCCTCACACTCGCACGCAGCTTCCTGAACAAACCAGTGCACATCCGA 
GCCGAGACATCGGACGCCTCAGCAACACACAAAACCACCAGACAAGTGGTTTTTCAGGCA 
CACAAAATGGACAAGGAAGCCATCACCGCGAAAATTCTGCAGTCGAAAGATCGCGGCAAA 
ACGATCATCTTCGCCCGCACGAAACGCACCGCAGCGCAAGTTGCCGAAGACCTAGCCTCC 
AGAGGATTCTCCGTCGGATCAGTGCACGGCGACATGGGCCAACCAGCCCGCGAGAAATCA 
CTCAACGCATTCCGCACAGGAAAAATTGACATCCTTGTAGCCACAGACGTAGCCGCCCGA 
GGCATCGATGTTGATGACGTCACCCACGTGATCAACTACCAAACCCCCGACGATCCTATG 
ACCTACGTCCATCGTATCGGACGCACGGGACGCGCAGGGCACAACGGAACAGCCGTCACT 
CTTGTCGGGTACGACGAAACCCTCAAATGGACTGTCATCGACAACGAACTCGAACTCGGC 
CAACCAAACCCACCACAATGGTTCTCCACCTCACCAGAGCTGCTTGAAACACTCGACATC 
CCAGAAGGTGTCACCGAACGAGTCGGACCACCAACCAAAGTTCTAGGCGGAACAGCCCCA 
CGACCACCACGCCGCACCCGGAAA 

>RXN 0 2 4 6 8 - downs t r earn 
TAAC TTATGGC AGC AAAGC TTC A 

>RXN027 27 -upstream 

GATCAGTTCCTAGATCTCGTTGAGGACGCCCTCGTTCAGTTCCAAGAGGAAAACGAAGAC 
CTAAAGCAGCAGGTCGAAGAGCTAGAGGCGCAGGTTGCCG 

>RXN02727 

GTGGTCCTTCTTCCGCTGCTAGTTCCTCAACTGCAGGTGCAGCCACAGTTGCAGCTTCCA 
AGTCTGTTGACGAGGCAGCGCTGCGCAAGGAAATCAAAGAGAAGCTGCGCTCCGAATACG 
GCATCCAAGCTCGATGATGCCTCCAAGGCCGCTCAGAAGGCTCAAAACGATGCGAAGTCC 
GCTCAAGATCAGCTACAGCGTGCACAAGCTGACGCAAAGGCAGCTCGCGACGAAGCTGAA 
AAGGCCAAGGCTGAAGCTAAGTCAGCAGCATCCTCCAGCACCACTAAGGCAGCAGCGGTT 
GGCGCTGTCGGCGCTGGCACCGGAGCAGCAGTTGCTACAGGTGCTGCAAATGTGGACACC 
CACATGCAGGCAGCGAAGGTTCTGGGACTCGCACAGGAAATGGCAGACCGCCTGACCTCA 
GAGGCTCGCTCCGAATCCAAGTCCATGCTGGACGAGGCTCGCGAAGCAGCAGAGAAGCAG 
ATCGAGGAAGCAAACAGCACCTCCAACCGCACTCTGGAAGATGCTCGCGCAAACGCTGAG 
AAGCAGATCGCTGAAGCGCAGAACCGCGCTGACACTCTGGTCAACGAAGCTGACGCTAAG 
GCTAAGAACCTGGTTTCCGAAGCCGAGAAGAAGTCCGCAGCCACCCTGGCCGCATCCACC 
TCTCGTGCAGAAGCTCAGATCCGTCAAGCCGAGGACAAGGCAAACGCCCTCCAGGCAGAC 
GCAGAGCGCAAGCACACCGAAACCATGGCTGCAGTCAAGGAACAGCAGAATGCTCTGGAG 
ACCCGCATCGCGGAACTGCAGACCTTCGAGCGTGAGTACCGCACCCGTCTGAAGTCCCTC 
CTCGAGGGCCAGCTGGAAGAACTCCACGCACGTGGCTCCTCTGCACCAACCAACAACAAG 
CCATCTGGTGAG 

>RXN02 72 7 -downstream 
TAAAAAGAAAGATTAGTTATCTT 

>RXN02764-upstream 

CTTGCAGGAGTTCTCTGAGAACAACGATCCGAATGTTATTTCGAACCTAAACAGGGTGGA 
ATCGACACTCGTGTCGTATGTTTCTGACAAGATTTGAGGT 

>RXN02764 

ATGTCGGAATACAAACCACCCATTCCATCGGATCCACAAGTTCGGCTGATTAAGCCAACA 
TCCAAGCTTCGTCCTCGTTCGTGGGAGGGCGAAGTTTCGCATTTAGTTAAACAAGGCACC 
GGTTTGTGGCGGGTGACTGGTGAGGCGGGCTCGGGGGTGAGCTCCGCTGTTGTCGATACT 
GTCCTTGAACGCATTCGCCAAGGGTGGGAGCCGTCATCGATGTTGGTTGTCGCCACGTCG 
AAAGAGGCGGCGAGTCGCTTGAGGCAAGAGATCTCGGAATCCGTAGCCCAGATGGATTAT 
GTGTCGGAGGGGCCGTTGGTGCGATCGGTGCACTCGGTGGCTTTCGCGCTGATTCGTGAT 
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GCGTCGGATGATGATGTGCGGTTGATTACGGGCGCTGAGCAAGATGCGGTGATTCGGGAG 
TTGCTGCGTGGTCATGCTGATGATGGTCGTGGGGGGTGGCCGCAGGAGCAGCGTGAGGGT 
TTGCGGATGGTGGGGTTCGCTAGGCAGTTGCGTGACTTTTTGCTTCGTGCGGTGGAGCGT 
GGTGTGGGCCCTGATGAGTTGGTGGAATTGGGGGAGCGATTTGAGCGCGCCAATTGGGTT 
GCTGCGGGTGAGTTCCTTCGTGAGTACAAGCAGGTGATGAAGCTGTCGGGGGCGCATAGT 
TTTTCTGCGTCTGAGTTGGTGACTGAAGCGCTGCGTGGTCCTGAGCCGTCGGTGAAGTAT 
CGCGGTGTGTTTATTGATGATGCGCAGCATTTGGATCCGAAGTCGGCGGAACTTGTGTCG 
CGGTTTTTCCCTGAGGCGGAGTTGGCTGTGGTGGCGGGTGATCCGCAGCAGTCGGTGTTT 
AGGTTCCGTGGTGCGAATCCGGATTTTCTCACCAAGTTGAGTGTGGATCACGAGGTGGTG 
TTGAAGGGGAGGAGGAAAGCGTCGACAAGCATTGTCGTGGCAGAGACCGAGTCGGCGCAT 
GCGGACCTGCTTGCTGACACGGTGCGGCGCGCGCATCTCATTGATGGGCGCAGCTGGTCG 
GAGATCGCTGTTATCGTGCGCTCGGCCGGCATGATTGCGCCGATTTGGCGCACCCTGCTG 
GCCGCCGGCGTGCCCGTGCACATCAGCCCGACTGATGTGGTGCTCGCCGAACAACGTATC 
GTTGCCGCAATGATTCTCGGGCTGCGCGCGCTGACGGAATCGCTCAACGCCATCGAGTTG 
GAGGATCTTCTCCTAGGACCGATCGGTGGCGCCGATCCGGTGACTCTGCGTCGTTTGCTG 
CGCGGGTTGCGGCAGGCGGAGATGAAGATGGGTGGGCAGAGGCGAGCGATCGAGGTGCTC 
AGAAGCCTGCTCGCAGAGTCGGATGCGGAGATGTTGGGCTTTTTGACCGATCGTGAGCTG 
AATTTGCTCGAGCGGGTGCGATCTGTGTTGGAAGCGGGTCGTGAAGCGCTCGCGGAACAC 
GGCAGTATCGAAGAGGTGTTGTGGGCGCTGTGGTCGGCGACCGATCTGTCGAACTCGTTG 
TCCGCGATCAGCCTTCGAGGCGGCGCATCGGGGTCCCAGGCCGATCGCGATTTGGATGCG 
ATGATGGCGCTTTTCGACGCCGCCGGCGACTACGTGGAGCGCTACCCGTCAGCGGGCGTG 
CGGAGTTTCATTCTGCATATTTCTGAGCAGGAACTTCCGACCGGCATGCGTGAGCGACGC 
GGCGCGATCCCGGAGGCCGTCGAGGTGCTGACGGCGCACGCGACGACGGGTCGTGAGTGG 
AAGCGCGTGATCGTTGCTGAGGTGCAGGAGGGCAGTTGGCCGTCGCTCGGTGAAACTGGC 
ACGCTGCTTGGTCAGGAAGAGTTCGTCGATTTGGTGGATGAGGGTATTGATCCCGATATC 
ATCATTTCCCGATCCGCCGAACGACTGGCGGAGGAACGCCGACTGTTCTACCTCGCCACC 
ACCAGATCCACCGAATCGCTCCTGGTTACCGCTGTGAATTCCCCCGACTCCGACGAAGTC 
CGCGAACCCTCCCGGTTTTTGGAATTGCTGAGTCAACCGATCGTTGTTCTCGAGGGGGAG 
GAAGCTTCGGCGATCGCGGAACCGGAGGAGATTGGGCATCGGTTGTTGTCGATTCCTGCG 
ATGGTTGCTGAGTTGCGTCGTGTGGTGAATGATCCGCGGGATCCGCGTCGGAAGCAGGCT 
GCGAGGCAGTTGTCGAGGCTTGCGGAGGCGGGGATTCCGGGTGCGAATCCTGCCGAGTGG 
ACGAATCTGCGCACTCCGTCGACTGATGAGGAGTTGATCAAGGGGGCGGTGTCGTTGTCG 
CCGTCGCGGATTGAGCAGTTGTTGAATTGTCCGCTGCGCGCTGTGTTGGATCGTTTGGAC 
AGTGAGGAGGAAACGCCGATCGCGATGCTCAAGGGCACCTTGGTGCACGCGTTTGCGGAG 
GCGGTCGCCGGTGGCGTCGATGCGGCGCTCGCCGAAGAGAAGGTGACCAGCGCCTACATG 
CAGC TGGCGAACGTGCCGAGCTGGTCGCGCGAAAGCACCGAAATTGCTTTTCGACGCATC 
CTCTCACGTACCGATACCTGGCTGAAGACTTCTCGCGCCGATTTTACGGAAGTGGGAACG 
GAGATGGACGTATCGGTGACCATCGATGACTCCGTATCGATCCGTGGTCGCATGGACCGT 
TTGGAGCGAAACAAATCCGGCGAGTTGGTGGTTGTTGATTTCAAAACGGGCAAAACTCAA 
ATCGCTGCAAAAGACATGGGCGATCACCCACAGTTGTTTGCGTATCAATTGGCGTTGTCG 
AAAGGCGTGCTGCATGGTGACAAA 

>RXN02819 

AAGCTGCAAATCGGTGATGTCATTGCCATGCCTGGTAGAAAACGACCAGTTCTCGCAGTA 
GTGATGACGCCTGCTAATCAGAGCAGAGATCCCCGCCCATGGGTGACCACCGAATCTGGT 
TGGTCAGGTCGTGTGGATGCGGAATCCTTTACTAATCCGCCGATCACCATTGGGCATATG 
CGTCTGCCTCGCCAAGCTATTGAAGAGCCTCGCCGCAATGCCCGGCGCGTCCAGGAACTG 
TTTAGGCGTGAGCACTTCAAGCGACCCAACAAGATGCGGGAGTTTGCTCGGGTTCGTCCC 
AATGAGGCAGTGACCAAACTGCGTAATGCTATTCGGGATCATGAGGCGCATCATTGGCCT 
GATCGGGAGCACTTGGCTCGCACCGCGGAGCGTATGATCCGTAAAGAACGTGATCTGGCT 
AAGTTGACCGGCAATGTGGATAAAGCCAGGGAAACCCTCGGTAGGACGTTTGAGCGCATT 
TTGTCGCTGCTCAGTGAAATGGACTATGTGGATTACTCTAATCCAGATAATCCAGTGATC 
ACTGATGAAGGTGAGCGTTTGGCGAAAATCCACAGTGAGGCAGACCTGTTGGTTGCTCAG 
TGCCTCAAGCGTGGCATTTGGGACAACCTTGATCCCGCAGAGCTCGCCGGTGTGGTGAGT 
ATGTGCACGTTTGAAAATCGTCGCGAAACCGGTGGTGAGGCTCAAGCTGTCACAGAGGCC 
ATGGCTGATTCCATGAATAGCGTGGAACGTATTTGGGGTGAGCTGGTTGAAGATGAGCGC 
CGTC ACCGTCTGCC AATTACTCGC CAGCCGGAAGCAGGTTTTGC C AC CGCGATCC ACC AG 
TGGGCTTCAGGTGCTCCGCTGGGATATTGCATGGCTGCGGCAGCGGAAAACGGCGCGGAG 
TTGACCCCTGGTGACTTCGTGCGCTGGTGCCGTCAAGTCATCGATCTTCTAGAGCAGGTT 
GCTAAGACTGCCTACTTTGATGAGACCACACGGAATGCTCGTCAGGCTATTGATGCGATT 
AGGCGTGGAGTTGTGGCGATCGGTTCC 
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>RXN02 8 19 -downstream 
TAGCGAGCTAGCTATGTTCGAGC 

>KKN0282 6-upstream 

AGCGATCATCTGAAGTTGTAGCGGGACCGAGCATCCGGACGGTTACTAGTGGGGTTTCAT 
CGTCCCAGTTGTGGCCGGTAACAAGGAAGCAGGTTTAACG 

>RXN02826 

ATGGCTCCTAAGAAGAAGAAGAAGGTCACTGGCCTCATCAAGCTCCAGATCCAGGCAGGA 
CAGGCAAACCCTGCTCCTCCAGTTGGCCCAGCACTTGGTGCTCACGGCGTCAACATCATG 
GAATTCTGCAAGGCTTACAACGCTGCGACTGAAAACCAGCGCGGCAACGTTGTTCCTGTT 
GAGATCACCGTTTACGAAGACCGTTCATTCGACTTCAAGCTGAAGACTCCTCCAGCTGCA 
AAGCTTCTTCTGAAGGCTGCTGGCCTGCAGAAGGGCTCCGGCGTTCCTCACACCCAGAAG 
GTCGGCAAGGTTTCCATGGCTCAGGTTCGTGAGATCGC TGAGACCAAGAAGGAAGACCTG 
AACGCTCGCGATATCGACGCTGCTGCGAAGATCATCGCTGGTACCGCTCGTTCCATGGGC 
ATCACCGTCGAAGGC 

>RXN0 2 82 6 -downs tr earn 
TAAAAGCTTTCACACCGGTTAGT 

>RXN02 83 3 -upstream 

TAGCTTCTCCGCCACCCTTCATCCACGGCTGAATAAAATTATTTTTCGATAGTTTCGCCA 
AAAGGAGATACCTAACATAGTGAGCCAGAACTCATCTTCT 

>RXN02833 

TTGCTCGAAACCTGGCGCCAAGTTGTTGCCGATCTCACAACTTTGAGCCAGCAAGCGGAC 
AGTGGATTCGACCCATTGACGCCAACTCAACGTGCATATTTGAACCTGACGAAGCCGATT 
GCCATCGTCGATGGCTACGCCGTGCTGTCCACACCCAACGCGATGGCAAAAAATGTCATT 
GAAAACGATTTGGGCGATGCTTTGACCCGTGTGTTGTCGCTGCGCATGGGCCGATCATTC 
AGCTTGGCTGTCAGTGTGGAGCCTGAGCAGGAAATTCCAGAAACCCCAGCTCAGCAGGAG 
TTTAAATATCAGCCTGACGCACCTGTGATCTCTTCCAACAAGGCGCCAAAGCAGTATGAA 
GTTGGTGGTCGGGGAGAGGCGTCGACAAGCGACGGCTGGGAACGTACCCACTCTGCACCG 
GCTCCCGAGCCGCACCCGGCACCTATCGCCGATCGTGAGC CAGAGCTGGCCACCCCGCAG 
CGCATTCCGCGCGAAACCCCAGCTCACAACCCTAATCGGGAAGTGTCCCTCAACCCGAAA 
TACACTTTTGAAAGCTTCGTGATCGGGCCGTTCAACCGTTTCGCCAATGCAGCCGCAGTT 
GCTGTGGCGGAAAGCCCAGCGAAAGCTTTCAACCCGCTGTTTATTTCCGGCGGTTCCGGC 
TTGGGCAAAACTCACCTGCTGCACGCAGTAGGAAATTATGCTCAAGAATTGCAGCCTGGC 
CCGCGGATTAAGTACGTCTCAAGTGAGGAATATCACCAACGACTACATCAACTCCGTGCG 
AGA 

>RXN0283 3 -downstream 
TGACCGCCAGGAAACCTTCAAGC 

>RXN0 2 943 -upstream 

AACTGCCAGGTCGACCAAATTGCTCGCCAAGCAGACTCCGAAAAACACGGGTAATTCATA 
TGGCTTGTATCTAATCCATACTGAACAGAGGACCTCTCCT 

>RXN02 943 

ATGTCTCGCATTTCTGCGCGCACTCTGGCAATCGCACTTGCCGGTGCAACCGCGGCCAGC 
CTGGCAGTTGTTCCAGCAGCAACAGCTAATCCTGCCGGAACCGCTCCTGTCATCAACGAA 
ATCTACGAAGGCGGTGGAAACAGCGGATCGTTGTTCTCCAACGACTTCATTGAGCTCTAC 
AACCCAACCTCAGGGGACATTTCCCTCGACGGTTGGAGCGTTACCTACTACGCAGCCAAC 
GGTAACTCCGGCGGAACCACAAACCTGACCGGAAACATCCCTGCCAACGGTTACTACCTC 
ATCCAGCAACGCGCAGGCAGCAACAACACCGGCGCTCTGCCTACCCCAGACGCCACCGGT 
AACTTGGCAATGGGTGCCTCCCAAGGATCAGTTGCACTGACCGACAACTCTGGCCTAACC 
GCTGACCTTGTCGGATTCGGTGGCACGTCCATGTTTGAAGGAACAGCTGCTGCACCTGAG 
ACCAGCAACAAATTGTCTGTTCAACGCAAAGAAGTTGGCGCTGACTCTGATAACAACTCC 
GTAGACTTCGAGACTGGAGCTCCAACTCCAACGTCCTCGGGAGGATCCGCTCCTGTTGAC 
CCAGGCGAGCCAGAAACTCCAGTAAACCCTGGGGAAACAGTCTCCATCGCACAAATCCAA 
GGAACCGGTCTCGCTACCCCACTCGAGGGTCAGACCGTCACCACCGAAGGTATTGTCACT 



Appendix A, page 89 



Attorney Docket No.: BGI-130CP 



GCCGTTTACGCAGAAGGTGGCTTCAACGGTTACTACATCCAGACACCTGGATCTGGTACT 
GCACCAAAGGTTGCTGGCGACGCATCCGACGGCATCTTCGTCTACGTGGGAAGCAATGGT 
TCCTACCCAGAGCTCGGCGCATCTGTCACCGTCACTGGCAAGGCCACCGAACACTACGAG 
ATGACTCAGCTAGGCAACTCCTCCTTCACCGTTTCGGACACCGCATTCGAGCCAGTAACC 
C C AC TCGAAC TGGAC AC CGTTC CTAC TGGCGATGAC ATTC GCG AAGC AT ACGAAGGC ATG 
CTGCTGAAGCCAACCGGCGCTCACACCGTGACCAACAACTACGCAACCAACACCTTCGGT 
GAAATTGCCCTCGCCCCAGGTAACGAGCCTTTGTACCAGGCCACTCAAATGGTGGCACCG 
GGAGCCGAAGCGATTGCGTACGAGGCGGAAAACGTCGCAAAGCAAATTACGCTGGATGAC 
GGACGCTCCGGCAACTACACTCGCGGCGACTCCAGCACGCCTATGGCATGGCTTGTGCAG 
GACGGTGGCGAGACCATCAAGTCCATCCGCACCGGCGACCAGGTGGAATTCCAGGCACCA 
GTAATCTTCGATTACCGCTACGACCTGTGGAAATTCCAGCCAACCACCCCTGTCACCGGC 
AACACCGCAAGCTCCGACCTTCCTATCACCTGGGATGACACCCGCGCGGCTGAGCTAGCT 
TCAATCAATGACGTTGCTGGCGAATTCCACATCGCAAGCTTCAACGTGCTCAACTACTTC 
ACCTCTCTCGGCGAAGATGAACCAGGCTGCAGCGCATACAGGGATATCAACAACACCCCA 
GTCACCGCCAACAACTGTAACGTCCGTGGCGCTTACACCGAAGAAGCACTCGAAGATCAG 
CAGAGCAAGATCGTCGAAGCAATCAACCGCCTTGACGTCGATGTTCTT 

>RXN02 9 81 -upstream 

AATCACAATCCACCTCCCGGTTTCCGTCCGGGGAAAGTATTGCTTGGCAGGGGCGATTAT 
GGGG AAAAC CATC GC AAC AAC C GG AAAGGG T AAC TG C C AC 

>RXN02981 

ATGGCACGTCTAGCTGGTGTTGACCTCCCACGCAACAAGCGTATGGAAGTCGCTCTCACC 
TACATCTACGGAATCGGCCCAGCCCGTTCCAAGCAGCTTCTCGAGGAGACCGGAATCTCC 
CCAGACCTGCGCACCGACAACCTCACTGATGAGCAGATCGCTGCTCTTCGTGACGTTATT 
GAAGGCACCTGGAAGGTCGAGGGTGACCTCCGCCGCCAGGTACAAGCTGACATCCGTCGC 
AAGATCGAAATCGGCTGCTACCAGGGTATTCGCCACCGCCGTGGCCTGCCTGTTCGTGGT 
CAGCGCACCAAGACCAATGCGCGTACTCGTAAGGGTCCTAAGAAGACGATCGCCGGAAAG 
AAGAAG 

>RXN02 9 81-downstream 
TAAAAATGCCTCCTAAAGCACGC 

>RXN0 3 09 3 -upstream 

CATAGTGGGCACAGACACGCAATAAGAACAGTGGCTTTCTGAAGTGTTCTAAAAGGAACA 
TGAAGGGGGTCAAGGCAGTTAACGAGAGGGATGCATTCCC 

>RXN03093 

GTGGCAGATACCGCAGGCACCACAGGATCGAAAAAGAAGTACTTGGTGATCGTCGAGTCG 
GCGACCAAGGCTAAAAAGATTCAGCCTTACCTTGGCAACGACTACATCGTCGAGGCCTCC 
GTTGGTCATATTCGTGATCTGCCACGTGGCGCTGCTGACATCCCTGCAAAGT AC AAGAAG 
GAGCCTTGGGCTCGTCTTGGTGTGGACACCGATCGCGGTTTCGCGCCGCTTTATGTGGTG 
AGCCCCGATAAAAAGAAGAAGGTCGCTGACCTCAAGGCGAAGCTCAAGCTCGTTGATGAG 
TTGCTGCTGGCAACAGACCCCGACCGTGAGGGCGAGGCGATTGCGTGGCATTTGCTTGAG 
GTGTTGAAGCCGACTGTTCCTGTGCGTCGCATGGTGTTCAATGAGATCACGAAGCCTGCC 
ATTTTGGCTGCGGCGGAAAACACTCGTGAGCTGGATGAGAACCTGGTGGATGCGCAGGAA 
ACTCGTCGTATTCTGGACCGTTTGTACGGCTATGAAGTCTCTCCTGTGCTGTGGAAAAAG 
GTCATGCCGAGGTTGTCGGCGGGCCGTGTGCAGTCGGTGGCAACCCGTGTGATTGTTGAG 
CGGGAGCGCGAGCGCATGGCGTTCGTGTCGGCGGATTATTGGGATCTGTCGGCGGAGTTT 
AATGCGCGTGAAAACGGCAAGGCGGATTCGGATAACCCGTCGTCGTTTACTGCGCGTTTG 
TCCACGATTGATGGAAACCGTGTTGCTCAAGGCCGTGATTTTAATGATCGGGGAGAGCTG 
ACCTCGGAGGCTGTCGTCGTCGATAAGCAGCGTGCTGAGGCGTTAGCCGAGGCTTTGGAA 
GGCCAGGAAATGGCCGTCGTTGGGGTCGAGGAAAAGCCGTACACCCGTCGCCCTTATGCG 
CCGTTTATGACCTCTACGCTGCAGCAAGAGTCTGGCCGCAAGCTGCATTACACTTCTGAG 
CGCACGATGCGTATTGCGCAGCGCTTGTATGAAAACGGCCATATCACTTATATGCGTACT 
GACTCGACCTCGTTGTCGGAGCAGGGCATGAAGGCTGCGCGCGATCAGGCGTTGGAGCTG 
TACGGTGCGGAATATGTTTCGCCGAGCCCACGTACCTATGACCGCAAGGTGAAGAACTCC 
CAGGAGGCCCACGAGGCGATTCGCCCAGCTGGTGAAACTTTTGCGACCCCGGGCCAGCTG 
CATGGCCAGTTGGATGCGGAAGAATTTAAGCTCTATGAGCTGATTTGGCAGCGCACTGTG 
GCCTCC CAGATGGCCGATGCC AAGGGC ACGTC CATGAAGGTCAC CATCGGTGGCAC CGCG 
AAGACCGGCGAGAAGACTGAGTTCAACGCGACCGGCCGCACGCTGACTTTCCCTGGCTTC 
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CTGCGCGCTTACGTGGAAACCACCCGCACCGCCGATGGCCGCGACGTAGCTGACAACGCC 
GAAAAGCGTCTGCCACTGCTGTCTGAGGGCGATCTGCTCAAGGTTTTGAGCATCGAAGCC 
GATGGTCACAGCACCAATCCACCTGCGCGCTACACAGAGGCGTCGCTGGTGAAGAAGATG 
GAAGATCTGGGCATCGGCCGTCCTTCCACTTATGCATCGATCATTAAGACGATTCAGGAT 
CGAGGCTACGTTTATTCGCGTGGCAATGCGCTGGTGCCGTCCTGGGTCGCGTTCGCCGTG 
GTCGGATTGCTTGAAGCCAACTTCACCTCGCTGGTGGATTACGATTTCACCTCCTCCATG 
GAAGATGAGCTGGACAACATCGCCGCAGGTCGCGAGGGCCGCACGGAGTGGCTCAACGGT 
TTCTACTTCGGGCGATGCCGAAGCGGATCAGTCCATGGC 

>RXN0 3 09 3 -downstream 
TGAATCAGTTGCCCGCCAGGGCG 

>RXN0313 9~upstream 

TCCGTAAGTTCGGTCTTTCCCGTGTCCGTATGCGCGAGATGGCTCACCGTGGTGAGCTGC 
CGGGCGTTCGTAAGTCCAGCTGGTAAGGGAGTTTTTACCA 

>RXN0313 9 

ATGAAGCAGCGTAACAACGCTAAGCGCGTCCGCCTTGAGCAGACTCGCCGCCCAAAGAAG 
AAC C CGCTG AAGGC AGCGGGC ATC G AGAAGGTGGAC TAC AAGGAC ATC AAC AC CC TTCGT 
CAGTTCATCTCCGACCGCCACAAGATCCGTTCACGTCGTGTCACCGGTCTGACCCCGCAG 
CAGCAGCGCGAGGTTGCAACCGCCGTGAAGAACGCACGCGAAATGGCTCTCCTGCCGTTC 
ACCAGCCGC 

>RXN03 13 9 -downstream 
TAAGACTGGGAATAACGTAACAG 

>RXN03148-upstream 

AATGCCGCATCTCCTTTTTTATTCCTAAATATGAATACGCATTATTTTCAATCTTTTTGT 
AGAAAAAGGGTACAATAGAAAAAGAGAAAGGCGGGAGAAT 

>RXN03148 

ATGGTTATCAATTTCATTATTTTATTTTTGATGATTGCAATTACTTCATTTTTTGTAGCA 
AGTGAATTTGCTTTAGTGAAAATCAGACGATCAAGATTGGAACAACTAGAAAAGGAAAAT 
GTAAAGAACGCCAAGCTAGCTCTTCATGTTACACACCATTTAGATAACTATTTATCAGCT 
AGTCAATTAGGAATTACGCTAACCGGTTTGATCATCGGGTGGGTCGGTGAAGGATCTGTC 
GCGGCTTTACTAGAACCAGTGATCGGTAAACTACCTTTTAGTTCGGCTATTAGCAGTACA 
ATCTCTGTGGCGCTGGGATTTATTTTAGTTACCGTATATCGATGTGGTTATTGGCGAACT 
GCTTCC 

>RXN0 3 14 8 -downs trearti 
TAAGAGCTATAGTATCGTCAATA 

>RXN03 163 -upstream 

GCACTGATTTGGACCTTCCTTGGGAGGCTATCGACCGCGTTGATGAACTTCGCGCAGCCC 
TCAAGTTGGCCTAAAAATCTGATGTAGTATCTTCGGATTC 

>RXN03163 

ATGGCAAAAACCCGCGTCCCCGCTCCTGAAAAGTCGGTGGCGCGGGTTTTACCTCTTTTG 
GGGTTACCTCACCTGGATCGACTGTTTGATTACCGCATCAGCGAAGACCAACACGATGAT 
GTGCAACCTGGCGTGCGGGTGCGCGTGCGTTTTGGTGGACGTTTAGTTGATGCCATCGTG 
ATGTCACGCACCGCGCAAACCTCGCACGAGGGAAAGCTGATGTGGCTGGATCGGGTGATT 
TCGCCGATCGTGGTGTATCCACCTCAAACAGCAAAGCTAATTGAGCAACTCAGTGATCGC 
TATGGCGGGGTACGTTCGGATCTCATCCGTTCGGCGCTACCGGCGCGGCATGCTGGGGCA 
GAAGAGGCAGATACCTCCACGTCGTGGGAGTCATTGGGTGAGGTTAAAGAACCCGATTTA 
TCGTCGTGGTCTGCGTATCAGCATGGTCAATCATTTGTTGACGCCGTCTTGGCGGGAACA 
ACTGCGCGGGCGTCATGGCAGATTGCTCCCGGAGATGATTGGGCGCTGGCTTTGGCTTCT 
TTGGCGGTCAAGGTTGTCAAAGACGGCGGCGGAGCGCTTCTCGTAGTGCCTGATCAGCGC 
GATCTCGACCGCTTGGAAGCTGCGCTTCGAGGTTTGGTTGCGGCGAAACAAATCACTGTG 
CTTAATTCAGGTCTTGGTCCGCAGGCACGATATCGGCGTTTCCTATCGGTACTCAGTGGG 
CAGGGACGACTGATTATTGGAACCAGAAGTGCCGCTTTTGCACCCGTGAAGGATCTGAAA 
CTGGCCGTCATTTTAAATGATGGCGACGACAACCTCGTTGATCCTAGAGCGCCCTATGCC 
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CACGCCAGGGAAGTGCTGACCACGCGTTCCAGTTTGGAAGCAAGCTCCTTGATTATTGCG 
GGACATGCGCGGACCGCGGAAACCCAATTGCTGGTGGAATCGGGATGGATGCACAATCTC 
ATCGCACCGAGGGATACCATTCGCACTAGGATGCCGCGTATTCAGGCAGTGGGCGATTCC 
GATTTC C AG ATGGAACGCGATC C AATGGCCC GATC AGCGC GGC TGC C TGGC ATTGCGTTT 
CATGCGGTGCGCAGCGCCTTAGAACGTGATCAACCAGCGCTTATCCAGGTACCAAGGAAA 
GGCTACGTGCCAACCTTGGCGTGTGGAAACTGCCGCACCCCAGCGCGGTGCCGGCACTGT 
AATGGGCCTGTGGGACTTCCCCAGGGAAGCTCTGATCTAGCGGGAGTGCCCACTTGCCGA 
TGGTGCGGACGCCCTGATTCGCGGTTTAAGTGCCAAAACTGCGGCTCTCCAAAACTGCGT 
GCTGTGGTGCTGGGAACGGAACGCACAGCAGAAGAACTGGGCCGCGCGTTCCCGTCTGTG 
CGGGTAATTACCTCTGGTGGCAACAAGGTGGTGGATTCGGTGGAAAACCGAGCCAGCATT 
GTGGTGTCCACGCCAGGTGCAGAACCTTTTGTGGCCAACTCGCCGGAGAGACCAGAG 



>RXN03 166 -upstream 

CCCTCCCTATAGTGATTAGTTCACCTCCAGACTACCTGGCACCGCGTGGGCTGCTTTCAC 
TTGGACTTTCGGCAAAGACAAGTAGAATTAGCCCCTAGTC 



>RXN03166 „^r™ 
ATGACTACTTCTGAAACTGCCCCATCAAAGGCTTCCCTGTATGAACTTTTAGAGGGCGTA 

TCCCTCTCCGACGAGCGCACGTTTAGGCGCCGACTGTCCAAAGCCCGCGCGCCCAAGGCG 

CTTGGTGCGATTAAGGCTGATATCGATAAGGCACGCTTGCTTATCGACGAAAAGAGCCAG 

TTAATTCCGTCTATCACCTACCCAGAAAACCTTCCGGTGAGTTCCCGGCGCGATGATATC 

GCCGAGGCTATCCGTGATAATCAGGTGGTTATTATCGCCGGTGAGACTGGTTCGGGTAAG 

ACGACTCAGATTCCTAAGATTTGTTTGGACCTAGGCCGTGGCCGGCGTGGGCTCATTGGC 

CACACACAGCCACGTCGATTAGCAGCTAGGACCGTCGCCGAGCGCATCGCCGATGAATTG 

GGGCAAGACATCGGCGAATCGGTGGGTTATGCGATTCGTTTTGATGATCGAGTTTCCTCG 

CATACATCCGTGAAGTTGATGACGGATGGTATTTTGCTTGCTGAAATGCAGCGGGATCGT 

TTCCTCAATGCGTATGACACCATCATCATCGATGAGGCGCATGAACGTTCCCTCAACATT 

GACTTCATTCTGGGTTATTTGCGCCAGTTGTTGCCTAAGCGCCCTGATCTTAAAGTCATT 

ATTACCTCCGCAACGATTGACCCTGAGCGTTTCGCGGAGCACTTTGCTGATGCTTCTGGA 

AAACCAGCACCAATTATCGAGGTCTCCGGCCGCACCTTCCCGGTAGAGATCCGTTATCGC 

CCACTTGAGGTATTAGACGGCGATAAAATTATCGATACCGATCCCCTTGACGGCTTGTGT 

TCTGCTTTGGAAGAGCTCATGGCTGAAGGCGACGGCGATATCCTCTGCTTCTTTGCCGGT 

GAGCGTGATATCCGCGATGCCATGGAGGCAATCGAGGCCCGACGCTGGAAAGGTGTGGAA 

GTCACTCCCCTGTTTGGCCGCCTGTCCAACCAGGAGCAGCACCGTGTATTTAGCCCGCAC 

TCTGGTCGACGCATTGTGCTTTCCACCAATATCGCAGAGACATCCCTGACGGTTCCGGGC 

ATTCACTACGTGGTTGATACCGGTACGGCGCGTATCTCTCGTTATTCAGTGCGCACCAAG 

GTGCAGC GCCTTCCGATTGAGAACATTTCCCAGGCC AGCGC AAACCAGCGTTCTGGTCGT 

TGTGGTCGTGTCGCAGACGGTATTGCGATTCGTTTGTATTCCGAAGATGATTTCAACTCT 

CGCCCAGAGTTCACCGATCCGGAAATTCTGCGCACCAACTTGGCGAGCGTTATTTTGCGC 

ATGGCGTCGCTGCGTCTTGGCGATATTAATGATTTCCCCTTCGTCCAAGCCCCAGAGCAA 

CGCTCCATCAGGGATGGTATTTTGCTGCTCCACGAGTTGGGCGCACTCACCGACGACACC 

CAAGCCGATGGTTCACCGCAGCTCACCCAGATCGGTAAAGACTTAGCCAACATCCCAGTC 

GATCCCCGCATGGCCCGCATGCTCGTAGAAGCCAACACTCTAGGCTGCCTGCATTCTGTC 

ATGGTCATTGTGTCCGCTCTGACGATTCAAGATGTTCGCGAACGCCCCCTGGAATTCCAA 

GCCCAAGCTGATCAAGCCCACGCTAGGTTCAAGGACACCACCTCAGATTTCTTAGGCTTT 

TTGAAACTGTGGGAGTACATCGCCGATCAGCGCAATCAAAGCAGCGGCAATTCCTTCCGC 

AAGC AGATGAAAAAAGAATTC CTC CAC TACATGCGTATCCGCGAGTGGTGGGATTTGGTG 

CGC C AATTAGAGC AGATTGGC CAGC AACTTGGTTGGGCAAAGAAGGAGCAGGTTGC AGGC 

ACCGCCAGCCCTGACATCATTCACCAATCCTTGCTCACCGGTCTGTTCTCGCAAATCGGT 

TCCCGTGATGGTGAGAGCAAAGAATTCACTGGAGCCAGAGGTACCAAATTCTTGGTCTTT 

CCTGGTTCTGCGCTAACCAAGAAGCCGCCACAGTTCATCATGGCTGGCCAATTGGTAGAA 

ACCTCACGTTTGTGGGCTCGCGATGTAGCCAAGATTGAACCAGAGTGGGTGGAAAAAGCA 

GCCGGCCCATTGCTCAAGCACCAATACTCTGAACCGTATTGGTCCTCAAAGCGTGGCGGC 

TGCCATGGTGCACCGCAAATCAACGCTCTTCGGTGTGACAATTGTTGCCGTCAAGGTAGT 

TCCCTACCACACGGT 

>RXN0 3 1 6 6 - down s t r earn 
TGATCCCGTGGCTGCGCGCGATA 



>RXN0317 5 

GTCCGCGCAAGCGAAAAAGACACCGCCACCGCACTGCAACCCGCCTTAGATAACGGATGG 
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CACTACATTGGTGCCCCAGCAGCTGCCAAGGGACGTGCCGGTGTCGGCATTTTGTCTAGG 
CATGAACTTGAAGATGTGAACATCGGTTTTGGATCTTTCCTTGACTCCGGCCGCTACATT 
GAAGCAACCATCAAAGACACCACCCTGGATGTGCCAGTAACCGTGGCATCTCTTTACCTC 
CCCTCAGGTTCAGCGGGCACCGACAAGCAGGATGAAAAGTACCGCTTCCTCGATGAATTC 
GAAGGGTTCCTGGACCAGCGCGCTAAAGAACGCTCCCACATGGTCATCGGTGGCGACTGG 
AACATCTGCCACCGCCGCGAAGACCTGAAAAACTGGAAAACCAACCAAAAGAAATCCGGT 
TTCCTTCCCGACGAACGCGCATTCATGGATTCAGTCTTTGGCACCTTCCCAGATGAGGCA 
ACCCAGGTTGCAGGGGCCGGCGACTTCTTCGGTGCCGTGGACTATGAAGGAACGAGGCGT 
CGAGAAGCAACTACGGACCCTGCGTGGTTCGACGTTGCACGTCGCCTGCAACCTGAAGGC 
GACGGCCCCTACACTTGGTGGACCTACCGCGGAAAAGCCTTCGACACCGGCGCCGGATGG 
CGCATCGACTACCAAGCAGCAACCGCAGCGATGCTCGAACGCGCAGAACGCTCCTGGGTA 
GACAAAGCCGCTGCATACGATTTGCGCTGGTCAGATCACTCACCACTGAACGTGATCTAC 
TCC 

>RXN0 3 1 7 5 - downs tr earn 
TAAAATGC TGCTGAC AATTC TAT 



>RXN01389tr 

CAGGACGGCGATAAGCTCGCTGGCCGCCACGGTAACAAGGGTGTTGTCGGTAAAATTTTG 
CCTCAGAAAGATATGCCATTCCTTCCAGACGGCACTCCTGTTGACATCATCTTGAACACC 
CACGGTGTTCCACGTCGTATGAACATTGGTCAGGTTCTTGAGACCCACCTTGGCTGGCTG 
GCATCTGCTGGTTGGTCCGTGGATCCTGAAGATCCTGAGAACGCTGAGCTCGTCAAGACT 
CTGCCTGCAGACCTCCTCGAGGTTCCTGCTGGTTCCTTGACTGCAACTCCTGTGTTCGAC 
GGTGCGTCAAACGAAGAGCTCGCAGGCCTGCTCGCTAATTCACGTCCAAACCGCGACGGC 
GACGTCATGGTTAACGCGGATGGTAAAGCAACGCTTATCGACGGTCGCTCCGGTGAGCCT 
TACCCGTACCCGGTTTCCATCGGCTACATGTACATGCTGAAGCTGCACCACCTCGTTGAC 
GAGAAGATCCACGCACGTTCCACTGGTCCTTACTCCATGATTACCCAGCAGCCACTGGGT 
GGTAAAGCACAGTTCGGTGGACAGCGTTTCGGCGAAATGGAGGTGTGGGCAATGCAGGCA 
TACGGCGCTGCCTACACACTTCAGGAGCTGCTGNCCA 
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APPENDIX B: AMINO ACID SEQUENCES 

> RXA00050 (1-2196, translated) 732 residues 

MSNTENVNGD VEQPNNVISS ESQETPQGDS ASADFALETP TNTVEDAPAS EGSEEITRVA 
DTSEDADSAD ADNASNVINE NEDSSEGANQ PSNESSSTEA KSGFDALGLP ERVLDAVRKV 
GYETPSPIQA QTIPILMEGQ DVVGLAQTGT GKTAAFALPI LARIDKSVRS PQALVLAPTR 
ELALQVADSF QSFADHVGGL NVLPIYGGQA YGIQLSGLRR GAHIVVGTPG RIIDHLEKGS 
LDISGLRFLV LDEADEMLNM GFQEDVERIL EDTPDEKQVA LFSATMPNGI RRLSKQYLNN 
PAEITVKSET RTNTNITQRF LNVAHRNKMD ALTRILEVTE FEAMIMFVRT KHETEEVAEK 
LRARGFSAAA INGDIAQAQR ERTVDQLKDG RLDILVATDV AARGLDVERI SHVLNFDIPN 
DTESYVHRIG RTGRAGRTGE AILFVTPRER RMLRSIERAT NAPLHEMELP TVDQVNDFRK 
VKFADSITKS LEDKQMDLFR TLVKEYSQAN DVPLEDIAAA LATQAQSGDF LLKELPPERR 
ERNDRRRDRD FDDRGGRGRD RDRGDRGDRG SRFDRDDENL ATYRLAVGKR QHIRPGAIVG 
ALANEGGLNS KDFGRITIAA DHTLVELPKD LPQSVLDNLR DTRISGQLIN IERDSGGRPP 
RRFERDDRGG RGGFRGDRDD RGGRGRDRDD RGSRGGFRGG RDRDDRGGRG GFRGRDDRGD 
RGGRGGYRGG RD 

> RXA00060 (1-2457, translated) 819 residues 

VTEKTDQTLM LIDGHSMAFR AFFALPAENF STSGGQATNA VYGFLSMLST LLKDEQPTHV 
AVAFDVGRKT FRT DM F PAY K AQREATPPEF KGQVEILKEV LSTLGITTIE KIDFEADDVI 
ATLSVAAKPL GFKTLI VTGD RDSFQLVNDT TTVLYPMKGV SVLHRFTPEA VEEKYGLTPR 
QYPEFAALRG DPSDNLPNIP GVGEKTATKW IAQYETLDNL LDHADEIKGK VGASLRERIE 
QVRMNRKLTE MVKDLELPLG PDDFEMKPVQ V AE V AAK FDD LEFGTNLRER VLAVVKAEGS 
AAPVEEVEAE QVVVDTQSLA QWLPARAGQA LALALAGVAK PAAGDTYALA IADTKRHAVL 
VDVADISAED EKALATWLAS EDPKMLHGAK AAYHMLAGRG FELHGVVHDT AIAAYLLRPG 
QRTYELADVY QRHLQRQLST NDNGGQLTLL DAADDQSLVD DVIAILELSE ELTKQLQEIQ 
AFELYHDLEI PLSGILARME AIGIAVDVAT LEEQLKTFIG QVAQEEEAAR ELAEDPTLNL 
SSPKQLQVVL FETFGMPKTK KTKTGYSTAA AEIEALAIKN PHPFLDHLLA HRQYQKMKTT 
LEGLIREVAP DGRIHTTFNQ TVASTGRLSS TDPNLQNIPV RTEAGRKIRS GFVVGEGYET 
LLTADYSQIE MRVMAHLSQD PGLIEAYREG EDLHNYVGSK VFNVPIDGVT PELRRQVKAM 
SYGLVYGLSA FGLSQQLSIP AGEAKQIMES YFERFGGVQR YLREIVEEAR KAGYTETLFG 
RRRYLPELTS DNRVARENAE RAALNAPIRE LPQTSSRWP 

> RXA00061 (1-210, translated) 70 residues 

MIRVDRSLKE AAVKSRVLLQ VH DEL WE VA AGELEQVREI LEREMDNAIK LSVPLEVSAG 
DGVNWDAAAH 

> RXA00066 (1-813, translated) 271 residues 

VTDPLSAALD SGRINHAYLF SGPRGCGKTS SARILARSLN CVEGPTSTPC GVCNSCVALA 
PGGPGTLDVT ELDAASNNGV DDMRELRERA NYAPAESRYR VFIIDEAHMI STQGFNALLK 
IVEEPPAHLI FIFATTEPDK MIGTIRSRTH NYPFRLLTPG DMRKVLKNAV DGEGVHVDDS 
VYPLVIRAGG GSPRDSLSIL DQLIAGSGPE GLTYERALPL LGVTSFTLID DSIHALASKD 
NASMFTTIDN VIEEGLEPRR FTIDLPSDPL R 

> RXA00095 (1-2289, translated) 763 residues 

MNTSPFTPGS PDLIDGLNEQ QRAAVEHIGS PLLIVAGAGS GKTAVLTRRI AYLMRYRGVH 

PQQILAITFT NKAAAEMRER VSQLVGPVAE RMWVATFHSV CVRILRQQAQ LVEGLNTNFT 

IYDSDDSRRL LTMIAKDLEL DIKKFSARTL LGAISNLKNE LVTPQEALAD AERTHNPYET 

VVARAFSEYQ SRLRRANAVD FDDLIGETVR IFREHPPVAE YYRRRFRHVL IDEYQDTNHA 

QYELI STLVG KPDQDPSELC VVGDSDQSIY AFRGATIRNI EEFERDFSNA RTILLEQNYR 

STQTILSAAN AVISQNENRR PKNLWTALGE GEQI IGYVAD NEHDEARFIA SEIDNLVDHG 

MSYSDIAIMY RTNNSSRALE DVFMRTGVPY KVVGGTKFYE RKEIRDI IAY LRVLENPDDT 

VNLRRIINTP KRGIGDRAQA FIALHSENNQ ISFGQALLDA ALGKVDLLGA RGKNAAIKFN 

ELFDALRSEL PTMVNEVTGL PDIGQVISRI LDITGYKAEL EASNDPQDGA RLDNLNELVS 

VAREFSSDAA NRMVNEVPEG EAQPGSLQAF LERVSLVADA DQIPDSDNGV VTLMTLHTAK 

GLEFPIVFLT GWEDGQFPHL RSLGDAKELA EERRLAYVGI TRARKRLYMT RAMLRSSWGN 

PVTNPPSRFL QEVPAELIDW RREEPQMSSA WAPRPTRSIP TKTRTNNKQL DLSVGDRVNH 

DKYGLGTVLS SDGSGPRATV TIDFGSSGKV RLMLLGGVPM EKL 

> RXA00103 (1-4560, translated) 1520 residues 

MAKSILSRFR PQVAEWFRDV FASPTPVQEG TWEAVSKGKN ALVVAPTGSG KTLAAFLWAL 
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DSLTEQTGQQ VLDTGTPVPV RGGKVKVLYI SPLKALGVDV ENNLRAPLTG IARTASRMGL 
DVPNITVAVR SGDTPSAERA RQVRKPAHIL ITTPESAYLM LTSKAGATLS DVDVVIIDEI 
HAMAGTKRGV HLALTLERLE KLVGRPVQRV GLSATVRPLE TVAGFLGGGR PVEIVAPPAE 
KKWDLTVTVP VEDMSDLPVQ EPGSTIGELV MDDPLGITGE SALPTQGSIW PHIEQQVYNQ 
VMSAKSTIVF VNSRRSAERL TSRLNEIWAM EHDPESLSPQ LRRDPAQIMS SADVAGKAPQ 
VIARAHHGSV SKDERATTET MLKEGRLRAV ISTSSLELGI DMGAVDLVIQ VESPPSVASG 
LQRVGRAGHT VGATSIGSFY PKHRSDLVQT AVTVQRMKEG LIEEIHVPKN ALDVLAQQTV 
AAVSIKDVQV DEWYETIRKA YPYRDLAREV FDSVIDLVSG VYPSTDFAEL KPRVVYDRVS 
GVLEGRPGSQ RVAVTSGGTI PDRGMFGVFL VGDGPRRVGE LDEEMVYESR VGDVFTLGAS 
SWRIEEITRD QVLVTPAPGH TGRLPFWTGD AAGRPAELGK ALGAFRRSTL TDPSSSGLEG 
WAHDNLIAFL QEQEESTGVL PDEKTLVLER FKDELGDWRI VLHTPYGRGV NAAWALAVGA 
KIAEETGMDA QAVAGDDGIV LRLPEGDEDP SAALFMFEAE EIETLVTEQV GNSALFASRF 
RECAARALLL PRRNPGKRAP LWQQRQRAAQ LLDVARKYPS FPIILETVRE CLQDVYDLPA 
LKNLIEDLQL RKVRIAEVTT QQPSPFASAL LFNYTGAFMY EGDSPLAEKR AAALALDPAL 
LAKLLGEVEL RQLLDPDIIA EVHQQLRRQG DRAARNNEEL ADSLRILGPI PLDELGEHIT 
FENPDLEDRA MTVRINGREH LAQVLDAPLL RDALGVPVPP GVPAQVETIT DALEQLVNRW 
VRTRGPFTAN DLAEAFGLGI ATAITALQSA PVIEGRYRQG VDVQEYCATE VLSIIRRRSL 
AAARKQTRPV SQSAFARFLL DWQQIAPVGA TPELRGVDGT YTVIEQLAGV RLPASAWEDL 
VLPRRVADYS PIHLDELTSN GEVLIVGAGQ AGSRDPWISL LPVDYAAQLV GEASTSMSPL 
QDAVLDQLRA GGAFLFSDIL EENFGYTTAQ LQEAMWGLVE AGLVSPDSFA PIRARLASGT 
TAHRAKRRPA RSRLRTRTSF ASDVPPDMRG RWTLSVQPAD ATSRSVAHGE GWLDRYGVLT 
RGSVVAEDIV GGFALAYKVL SGFEESGKAM RGYFIEGLGA AQFSTPAI ID RLRGHDDSPD 
VEGWPSGATD PDVYLIAAAD PANPYGAALP WPEQGPSRAA GAMVVLCDGL LLAHLTRGGR 
TLTVFSDNIP KIATALITYE RLTVEKINGD NVFDSPLLEQ FRKHGATITP KGMRFRPPVA 
RETPSDTLPT RTFRGGFGRR 

> RXA00157 (1-1263, translated) 421 residues 

ARIVAEQREA EAVEKKVQTE AAIAANSEQL NVLTTNRSTL VAQRDGAERN LAIARAQADN 
LQGQRAEYEE FQQAEQARIQ AEAEAQAAAE EKRRADEAAA QAAAEAQEAA QQAQAAEEAQ 
AAQAAETAQA QAAQAAETQA AQAAQAQAEA NDRAAAQQRA AEAQAAAEQA QREADAQAAN 
DAQAQALREQ ALTAAS I AAA ALIAASQSSH ATTQNPYPTD EDADPTDIAD IQGPTQPGTG 
ESGDSQSNSS DNDSTGNDST GSDSSDSDSS GNDSSEVISG DRSAQIETVI ARAMSQLGVQ 
YAWGGGNANG PTLGIRDGGV ADSYGDYNKV GFDCSGLTLY AFAGVGISLP HYTGYQYQHG 
TKVSPSEMQR GDLIFYGPGA SQHVAIYLGD GQMIEAPNSG SVVKISPVRW SGMTESVVRL 



> RXA00163 (1-561, translated) 187 residues 

LDQAGLDSVE LLALRDVEAY DEPIEDGRTF ADNAQ I KARA GVTHTGIATI ADDSGIAVEE 

LNGMPGVLSA RWSGAHGNDT ANNELLLAQM EHVPDERRNA AFVSVCVLAL PDGQEFVQEG 

RWEGQLLRGP KGENGFGYDP LFIPAEEIDG QGRSSAELSA EEKDALSHRG QALRGLVEKI 
AQVAAAS 

> RXA00208 (1-849, translated) 283 residues 

MNTPAPRKRR EMKIKTATVT GVRQISPDLI RFSFDCPEIV GADLGFTDHY IKILFVPAGA 

DYSWPFDMAE IAETQPRELQ PVRRTYTFRT VDTVAGTFDI DFVAHGTDGL AGPWAQQAQV 

GDVIAFGGPG GAWKPETTYE HYVLAGDEAA APAIFAALEH LPAGTTAKAF IEISSNEARF 

NAPASDNIEV VWVPRDGATH GTLLIDALRQ DGYPTKKTSW FIHGVAEMVK ETRKFLFVEG 

N VDKADAS I S GYWRLGMTED QWQASKREFN EQNEAEELAL SKA 

> RXA00212 (1-1560, translated) 520 residues 

MNILCLLCWK FAVRCSSLWR ISQEVNAQRI ADGGKPFANP RNAAAGSLRQ KNIEDVKKRR 

LRMISHGIGF TEGFSPASQH DAYLALAAWG LPTSPYTEAV TDPEDVVKKV SYWADHRHDA 

LHEMDGLVIK VDDIASQRAL GSTSRAPRWA IAYKYPPEEV TTKLLDIQVG VGRTGRVTPF 

AVMEPVLVAG STVSMATLHN QSEVKRKGVL IGDTVVIRKA GEVIPEVLGP VVELRDGTER 

EYIFPTLCPE CGTRLAPAKA DDVDWRCPNM QSCPGQLSTR LTYLAGRGAF DIEALGEKGA 

EDLIRTGILL DESGLFDLTE DDLLSSNVYT TNAGKVNASG KKLLDNLQKS KQTDLWRVLV 

ALSIRHVGPT AARALAGRYH SIQALIDAPL EELSETDGVG TIIAQSFKDW FEVDWHKAIV 

DKWAAAGVTM EEEVGEVAEQ TLEGLTIVVT GGLEGFTRDS VKEAIISRGG KASGSVSKKT 

DYVVIGENAG SKATKAEELG LRILDEAGFV RLLNTGSADE 



> RXA00213 (1-573, translated) 191 residues 
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VTEDNAQLRR TWNDLAEKVR YHRDRYYNEQ PEIPDADFDA 

PTMVVGAPVA EQSSFDNVEH LERMLSLDNV FDEQELRDWL 

LVYRNGQLER AATRGDGRVG EDITANARVI EDIPHQLQGT 
DFPGGQRAAH C 

> RXA00214 (1-711, translated) 237 residues 
MNSPSNPSPT VPSLDTTKML SFDLETTGVN PFDTRIVTSA 
EIPEAATAVH GITTEHARAN GRPHDEVLAE TISRLRAGWQ 
DPSFTIDGLV YDPFVIDKVK DRYRKGKRTL TDMCAHYDVQ 
QVRLWPELTK MTGEELMEFQ AVNYYEQQKS FRSYLIGQGR 

> RXA00313 (1-939, translated) 313 residues 
MAGNDSRRGG LRKTNKKGAT KGSGGQVRRG LKGKGPTPKA 
GRHQREMPEL VVGRNPVLEC LHARVPATAL YVAEGAANDE 
KLELDRMTGN GMHQGIGLAI PPYEYADVHD LIANAAASKK 
RSVGAFGGNG VIIPERRSAS VTAVAWRTSA GTAARVPVAK 
LDAGGDHTLD TYDGTDNVVI VVGSEGKGIS RLVRENCDTI 
VLSEFSRQRR I KG 

> RXA00341 (1-1407, translated) 469 residues 

MKLYAAVLDF EPVAQEFGVE RGFDPHIHDE AASSVDRYAQ EREDLLHMPF VTIDPVGSRD 

LDQAVLIEEI DSGFRVHYAI ADVAAFVEPG SELEKISLHR GQTIYLPDSP ARLHPEELSE 

DAASLLEGQT RPAVVWSIDL DERGEVTATK VRRGLVKSRA RLDYDQAQID AENGRLHPSI 

SLLPKVGQLR QESALRREAV NLSIPSQRVV KVPNDDAGEH YEIVIEPRPH IMDYNSEISL 

LTGMVAGEMM VKAGHGLLRT LAPATKESEA TFRSEAQALG FEIAPEQPIG EFLQSVDPNT 

PKGMAIQREA QKLLRGSGYA SVKNGDSEVH SGVGGYYAHV TAPLRRLIDR FATEHCLAI A 

SGTDVPEWVT RVEEQVLDTM KYSSILASQV DNACLDLTEA TVLKYWEGQN FNAVVVASEP 

EKNSARLFVY KPPVLAKCIG APEQGTNQDV TLVTANLKKR EVLFAWPAD 

> RXA00361 (1-1848, translated) 616 residues 

MTTSETAPSK ASLYELLEGV SLSDERTFRR RLSKARAPKA LGAIKADIDK ARLLIDEKSQ 
LIPSITYPEN LPVSSRRDDI AEAI RDNQVV IIAGETGSGK TTQI PKICLD LGRGRRGLIG 
HTQPRRLAAR TVAERIADEL GQDIGESVGY AIRFDDRVSS HTSVKLMTDG ILLAEMQRDR 
FLNAYDTIII DEAHERSLNI DFILGYLRQL LPKRPDLKVI ITSATIDPER FAEHFADASG 
KPAPIIEVSG RTFPVEIRYR PLEVLDGDKI IDTDPLDGLC SALEELMAEG DGDILCFFAG 
ERDIRDAMEA I EARRWKGVE VTPLFGRLSN QEQHRVFSPH SGRRIVLSTN IAETSLTVPG 
IHYVVDTGTA RISRYSVRTK VQRLPIENIS QASANQRSGR CGRVADGIAI RLYSEDDFNS 
RPEFTDPEIL RTNLASVILR MASLRLGDIN DFPFVQAPEQ RSIRDGI LLL HELGALTDDT 
QADGSPQLTQ IGKDLANIPV DPRMARMLVE ANTLGCLHSV MVIVSALTIQ DVRERPLEFQ 
AQADQAHARF KDTTSDFLGF LKLWEYIADQ RNQSSGNSFR KQMKKEFLHY MRIREWWDLV 
RQLEQIGQQL GWAKKE 

> RXA00407 (1-576, translated) 192 residues 

LNVAQVEALA RAG AV D C L G V GRRQALWQAG VAATEKPGML PGLSVIEAPA LPGMSAFELM 
ATNISATGVT ADYQPMALIR ERMEELGIVP ADRLLEVEDG TRLRIAGIVT HRQRPQTASG 
LTFLGMEDET GLMNVMVSVG LWQRQRVLAR NAKALIIRGI VQNAQGVATV VADRLEPLDM 
GEFLSRGSRD FR 

> RXA00414 (1-420, translated) 140 residues 

MQGEASVPFA ELHATSSYNF LTGASDPSDV VVQAKKLGLA ALSVMDRDGF YGAVRFAEAA 
AEAGMHTVYG AELSLQEGVL TVLCKNPEGY KKLSHLISDA KMARGEKGKF AIRRCQWLLN 
MLQGIGWSLQ VFSGWTKSTM 

> RXA00415 (1-1962, translated) 654 residues 

MVAEHAAGDW VVLAGFQWLD KIDYVIDCFK PENI VLEFGS TMTPEDADRN EYLRRTQAKF 
QLRGILSTNP ESAARGSVRL AGAKQALARK MPLADAESEL HPMGTTWMRS GDTLLKAHPD 
YADLIATTVE LAAECAFTLD LVAPNLPKWD TPGEHTEMSW LAHLVSTRID TRYVGRSADI 

KARAATQIDY elgvieklgf PGYFLVVNDL vefcrdsnil cqgrgsaans avcfvlgitn 

AEPISAGLLF ERFLSPDRDG PPDIDIDIES GRREEVIQYV YEKYGRDNAA QVANVITYRT 

KGAMRDAARA lgypqgaada WAKGTSEPPD dvlelaaqfk gqprhlgihs ggmvicdrpi 

ADVVPVEWAR MDNRSVVQWD KDDCATAGLV KFDLLGLGML EAIHHMLDLV AEHRGKKINL 



LFKQLQQLEE DHPELAVPDS 
GRTPAKQYLT ELKIDGLSID 
DEYPVPAVLE IRGEVFITVE 



MVTITSKGAE PIELLADPGI 
AGLSVIVFNA SYDLTVLRNH 
LGNAHEATSD ALAAARIAWK 
DASDVNTSWP VQTDPAS 



EDRTYHAAHK RKVERDRRDR 
RLSEAVHTAA GRNLPVLEVN 
PGMFVILDNI TDPRNLGAVI 
ETNMT RVVKE FQQNGYQVVG 
MSIPTEGWVE SLNASVAAGV 
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WELDLAEPEV YDMLCKADAV GVFQVESRAQ LSTLPRLKPR TFFDLVVEVA LIRPGPIQGG 
SVHPYLRRRA GEEAITYDHP VLEKSLGKTL GIPLFQEQLM QVAVDAAGFS GGEADSLRRA 
MGSKRSPERM AALRSRFFQG LKDTNGIVGE TAEKLWNKIV AFAAYGFPES HSQSFASLVY 
FSAWFKYHYP AEFCVGLLRA QPMGFYSPQS LISDARRHGV SILPITVNDS GVEA 

> RXA00460 (1-378, translated) 126 residues 

MPEHPLHVIF DNPVIPPNTG NAIRMCAGTG AHLHLVEPLG FELTEKHLRR AGLDYHDLAD 
VTVHATFDEA MAAVPGRVFA FTTTANTRFT DIAFEPGDAL LFGTEPTGLP QEHVEHSRIT 
SELRIL 

> RXA00538 (1-1269, translated) 423 residues 

MSRI SARTLA IALAGATAAS LAW P AAT AN PAGTAPVINE IYEGGGNSGS LFSNDFIELY 
NPTSGDISLD GWSVTYYAAN GNSGGTTNLT GNIPANGYYL IQQRAGSNNT GALPTPDATG 
NLAMGASQGS VALTDNSGLT ADLVGFGGTS MFEGTAAAPE TSNKLSVQRK EVGADSDNNS 
VDFETGAPTP TSSGGSAPVD PGEPETPVNP GETVSIAQIQ GTGLATPLEG QTVTTEGIVT 
AVYAEGGFNG YYIQTPGSGT APKVAGDASD GIFVYVGSNG SYPELGASVT VTGKATEHYE 
MTQLGNSSFT VSDTAFEPVT PLELDTVPTG DDIREAYEGM LLKPTGAHTV TNNYATNTFG 
EIALAPGNEP LYQATQMVAP GAEAIAYEAE NVAKQITLDD GRSGNYTRGD SSTPMAWLVQ 
DGG 

> RXA00542 (1-519, translated) 173 residues 

ALFLTVNVWR QAAENVAESL SKGMRVIVTG RLKQRSYETR EGEKRSVFEV EADEVGPSLT 
FAKADVQRTP RGGNSGGNYG GGNQGGGLGG NQGNQQGGFS NQNSGGFGGN QGNQQQSNQG 
GFGGNQNQSQ GNNFNQGGFG GGSPQAAPDN DPWNSAPPAG SGGFGGADDE PPF 

> RXA00543 (1-426, translated) 142 residues 

MKLILTAAVE NLGVAGDIVE VKNGYGRNLL LPRGLAIVAT PGAEKQIEGI KRAQEAREIR 
DLDHAREVKV ALEALEGVTI AVRTSESGKL FGSVKTDDIV DAVKAAGGPN LDKRAIVLPK 
NLVKTTGKYQ VEAKLTDGIV SA 

> RXA00544 (1-1530, translated) 510 residues 

MAT DT HAAS F DDDYVPPQEP SDSFADDAHV DVPAPAFEDF SPAQAFGQGT RGGDSQGFKK 
RGRKDESREY RDFRQPPYDN DAEMGVLGAM LLSPTTVIDI LDILTPEDFY RPSHQLI FQA 
IIDLFSDNRD IDPVIVSGRL DRTNDLDRVG GGAYLHDLIQ SVPTAANARY YAEIVSEKAV 
LRRLVDAGTR VVQLGYEGDE GAEIDAVIDR AQQEVFAVSQ KNQSEDYAVL ADILDETMAE 
LEMLNDGGIA TGIPTGFKDL DDLTNGLRGG QMI IVAARPG VGKSTIALDF MRSASIKNNM 
ASVIFSLEMS KSEI VMRLLS AETEIRLADM RGGKMDETAW EKMVQKLDKV AQAPLFIDDS 
ANLTMMEIRS KARKLKQKHD LKMIVVDYLQ LMSSGKRVES RQQEVSEFSR QLKLLAKELD 
VPLIAISQLN RGPESRTDKR PQLADLRESG SLEQDADIVM LLYRPDSQDK DDERAGEADI 
ILAKHRGGPI DTVQVAHQLH YSRFVDMARG 

> RXA00545 (1-255, translated) 85 residues 

MI ILDPSQDE RTVAPSLDKF LEVVRKDKGD WKVDVWGKR RLAYPIDKKE EGVYAVVDLK 
CESATVLELD RVLNLNDGVL RTKVL 

> RXA00562 (1-630, translated) 210 residues 

MDADPLIEDD VSGAEVKDSS DEPLLALTRY VFDRGERPVT RGLFHQVAAI LSIVSGSVLS 
TYAWMELVWW QALGVMVYAL AMLGLFAVSA AYHRGPWRRL HTVAWWRKAD HSTIAVFIAA 
TYTPLCLIVL EPGTAAWMLG IAWVGAIDSV IMNMVWINHP RWLSVLVYLA LGWLIVPLVP 
QLWSGAGPTV VWLLLAEGIV YSVGALVYGF 

> RXA00625 (1-339, translated) 113 residues 

SDHDPIKVGF NLSETTEPTI PVEPTDPAEP TDPTTPVKPT DPVETTDPSE PTDPAEPTDP 
AEPTDPEETK KPEEPKNPGS SNGSSQYATI AAIIAAILGA IALAFQFFHS SSN 

> RXA00670 (1-489, translated) 163 residues 

MPTPKKGARL GGSASHQKKI LSNLAASLFE HGAIKTTDAK AKALRPYAEK LITKAKSGSV 
ADRRNVLALV PNKEIVAYLF NELAPKFENR PGGYTRIIKL ENRKGDNAPM SQISLVLEET 
V S AE AS RAT R AS AS KKAAE E AETEEVVEAP AEETATEEAA EEK 

> RXA00671 (1-1014, translated) 338 residues 
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MLISQRPTIT EEFVNNARSR FVIEPLEPGF GYTLGNSLRR TLLSSIPGAA VTSVKIDGVL 

HEFTTI SGVK EDVSDIILNI KGLVLSSDSD EPVVMQLVKE GPGVVTAGDI QPPAGVEIHN 

PDLHIATLNE TAKIEIELIV ERGRGYVPAT VTATGGEIGR IPVDQIYSPV LKVSYKVEAT 

RVEQRTDFDK LVIDVETKNS ITARDALASA GKTLVELFGL ARELNIAAEG IEIGPSPQET 

EYIAAYSMPI EDLDFSVRSY NCLKREDIHT VGELAERAES DLLDIRNFGQ KSINEVKIKL 

AGLGLTLKDA PEDFDPSTLE GYDAETGGYI DVEAEDSE 

> RXA00672 (1-603, translated) 201 residues 

MARY TG PAT R KSRRLRVDLV GGDMAFERRP YPPGQAGRAR IKESEYLLQL QEKQKARFIY 
GVMEKQFRRY YAEANRRAGK TGENLVVLLE SRLDNVVYRA GLANTRRQAR QLVSHGHFTV 
NGKAIDVPSF RVSQYDIINV REKSQKMNWF EEAQDNLADA VVPAWLQVVP ENLRILVHQL 
PERAQIDIPL QEQLIVEFYS K 

> RXA00673 (1-90, translated) 30 residues 
LQAAGLEIGS ISDVTPQPHN GCRPPKRRRV 

> RXA00694 (1-396, translated) 132 residues 

MTMTDPIADM LSRVRNASNA HHDTVSMPSS KIKANIAEIL KQEGYIANYT VEDAKVGKTL 
SLELKYSNTR ERSIAGLRRV SKPGLRVYAK STNLPQVLGG LGVAIISTSQ GLLTDRQATE 
KGVGGEVLAY VW 

> RXA00695 (1-534, translated) 178 residues 

MSRIGKEPIT IPSGVETKID GQLVEVKGPK GTLNVNVPEP ISVAVEDGKI VVTRPDDHRT 
NRSLHGLSRS LVNNLVVGVT EGYTIKMEIF GVGYRVALKG KDLEFSLGYS HPVLIEASEG 
ITFAVDGNTK LSVSGIDKQK VGQVAAVIRR LRKDDPYKGK GIRYEGEQIR RKVGKTGK 

> RXA00696 (1-402, translated) 134 residues 

MSNTENKQKR VSVGKDIATR RRVARARRHF RIRKNLRGTP EAPRLVVHRS SRHMHVQIID 
D V AG H T L AAA SSIEAEVRAT EGDKKAKGAK VGQLIAERAK AAGIEQVVFD RAGYKYHGRV 
AALADAAREG GLKF 

> RXA00697 (1-633, translated) 211 residues 

MPGRERRDGG RSADDNKQND RNERRGGGRR DDRRNQQQDE RSQYIERVVT INRVSKVVKG 
GRRFSFTALV IVGDGKGMVG VGYGKAKEVP AAIQKGAEEA RKNFFRVPMV NGTITHPVQG 
EKAAGIVMLK PAAPGTGVIA GGAARPVLEC AGIQDILSKS LGSDNAINVV HATVDGLKQL 
VRPEEVAARR GKTIEEVAPA RILRARAGQE A 

> RXA00698 (1-183, translated) 61 residues 

MALKITQIKG TVGTKPKHRE NLRSLGLKRI RHTVIRPDTP EVRGMILAVR HLIVVEEVAG 
E 

> RXA00699 (1-444, translated) 148 residues 

MSEPIKLHDL RPAAGSNKAK TRVGRGEASK GKTAGRGTKG TKARKQVSAA FEGGQMPLQM 
RLPKLKGFKN PNKVDYQVVN IADLAEKFPQ GGDVSIADIV AAGLVRKNEL VKVLGNGDIS 
VKLNVTANKF SGSAKEKIEA AGGSATVA 

> RXA00706 (1-267, translated) 89 residues 

EFLDRLLTVA LPRIRDFRGL SDQQFDGHGN YTFGLTEQTM FYEIDVDKID RPRGMDITVV 
TTAVTDDEGR SLLRELGFPF KGEDGNRQQ 

> RXA00709 (1-339, translated) 113 residues 

VADNTGAREI LCIRVLGGST RRFAGIGDVI VATVKEATPG GNVKSGEIVK AVIVRT KKET 
RRADGSYISF DENAAVIIKN DNEPRGTRIF GPVARELREK KFMKIVSLAP EVI 

> RXA00710 (1-312, translated) 104 residues 

MKVHKGDMVL VISGPDKGAK GQVIAAFPKT EKVLVEGVNR IKKHVANSAP ERGAESGGIV 
TQEAPIHVSN VMVIDSDGNP TRVGYRFDEN GKKVRVSRRN GKDI 

> RXA00711 (1-156, translated) 52 residues 

MTENYI PRLK TRYQDEIRTK LQGEFEFENV MQIPGVTKIV VNMGVGDAAR DS 
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> RXA00717 (1-960, translated) 320 residues 

VTPPARRDGT PDKKQSNRSG GYRSSVRGYK PGSSRPNTRQ QPQKKDEILL SNAKPAKKQN 
VKSDDDWSMG FLNRNDSDGV RLQKVLAQAG VASRRHAEIL IDQGRVEVND RIVTTQGVRV 
DPNNDVIRVD GVRIHINEDL EYFVLNKPRG MHSTMSDELG RPCVGDLVSE KTASGQRLFH 
VGRLDADTEG LLLLTNDGEL ANRLMHPKYE VSKTYLATVR GEATNKLVSA LRDGVELEDG 
PAKADFAQII DVFQGKSLLR IEIHEGRKHI VRRLFDELGF PVERLVRTKL HTVQLGDQKP 
GSLRALNSSE LTSLYKVVQL 

> RXA00789 (1-243, translated) 81 residues 

MTNPDIVGSG QGNDSFEPVA QLSYERARDE LVEIVKILEL GQMGLDESLK YWERGEALAK 
RCEEHLAGAS ARVEQALNQA E 

> RXA00790 (1-1026, translated) 342 residues 

RNRPTPLKDG DRVI VYGKPA FYAGRGTFSL WVTDIRPVGI GELLARIEEL RKRLAAEGLF 
DPARKKRLPF LPNRVGLITG RGSAAERDVL SVAKDRWPEV QFEVINTAVQ GASAVPEIIE 
ALRVLDQDPR VDVIIIARGG GSVEDLLPFS EEALQRAVAA AQTPVVSAIG HEPDTPVLDN 
VADLRAATPT DAAKRWPDV AEERMLINQL RSRSAAALRG WVQREQQALA AIRTRPVLAD 
PMTPINRRRD EIAQAVGLIR RDVTHLVRTE QALVASLRAQ VSALGPSATL ARGYSVVQVI 
PRDGSAPEVV TTIEQSPPGS QLRIRVADGS ITAASMGTQQ AN 

> RXA00798 (1-2355, translated) 785 residues 

DYWDLSAEFN ARENGKADSD NPSSFTARLS T I DGNRVAQG RDFNDRGELT SEAVVVDKQR 
AEALAEALEG QEMAVVGVEE KPYTRRPYAP FMTSTLQQES GRKLHYTSER TMRIAQRLYE 
NGHITYMRTD STSLSEQGMK AARDQALELY GAEYVSPSPR TYDRKVKNSQ EAHEAI RPAG 
ETFATPGQLH GQLDAEEFKL YELIWQRTVA SQMADAKGTS MKVTIGGTAK TGEKTEFNAT 
GRTLTFPGFL RAY VE T T RT A DGRDVADNAE KRLPLLSEGD LLKVLSIEAD GHSTNPPARY 
TEASLVKKME DLGIGRPSTY ASIIKTIQDR GYVYSRGNAL VPSWVAFAVV GLLEANFTSL 
VDYDFTSSME DELDNIAAGR EGRTEWLNGF YFGDAEADQS MAESVARQGG LKALVDANLE 
HIDARSVNSL KLFDDAEGRA VNVRVGRYGP YIERIVGTTA EGEPEFQRAN LPEETTPDEL 
TLEVAEKLFA TPQGGRELGI NPANGRMVVA KEGRFGPYVI EQVTDSERAG AEAQAEEVVA 
AERKAEDEQR AT DGMRP KNW ETKTAANQKE KRINQLVEEN LKPATASLFS GMEPAAVTLE 
EALKLLSLPR EVGVDPSDNE VITAQNGRYG PYLKKGSDSR SLNSEEQIFT VTLDEARRIY 
AEPKRRGRAA AQPPLKQLGD NDVSGKPMTV KDGRFGPYVT DGTTNASLRK GDVPESLTDA 
RANELLSERR AKEAADGGAP AKKTSTKKTA AKKTTAKKTT AKKTVRKAPP KTTKNVVKAG 
AKKKS 

> RXA00807 (1-1119, translated) 373 residues 

VFDSLAGSKT VSKTLFDAAS SARALVRART TERARARAEH QNPAMIHDSG FAQSWLFTGP 
PGSGRSVAAK VFAATLVCSN PDVVGCGQCE DCRAAMGGSH PDIEHIVPQQ LSIGVDAARE 
VIKAAAVSPV AGNWRVVIFE NADRLTMQAA NALLKTVEEP TESTVMILCA PTTDPRDIAI 
TLRSRCRHLY IPTPSIAEVA RILVAEGNVS QADAELAAAA SGAHIGRARY LAHNNAAQRR 
RASILNLAEL IFHGDVAFRS VNTLVKMVET EAKDSNKEKE EGDLEAVRIS LGMAAKGKGV 
HKAVRGGAGD FKALEDQQKL RRTRFLRDSL DLAL VDLAG I YRDAIIISSQ AQVGLTHPDM 
EGLSQELATK VSQ 

> RXA00809 (1-510, translated) 170 residues 

LTTPDFESEK TQAMRPSFGE ELAAIVSKRY SESTLTHMVT LPASKAKYVD WPSWVPASLR 
DAL VN RG I NK LFSHQEQTAH LAWNGQHWV ATGTSSGKSL GYQLPILSAL GTDPTACALY 
LTPTKALGSD QLTSTSTLLR DIPDFHPINP APYDGDTPSE ARSGIRDLSR 

> RXA00817 (1-1710, translated) 570 residues 

FYGSHPTVIL ASATSSDPEI HASRLLGAPV KAVTEDGAPT GERTVLLWEP GFIEGAEGEN 
GAPVRRAAST EAANIMATLI SEGARTLTFV RSRRQAEIVA LRAQEELSTL GRPDFARRVA 
SYRAGYLAED RRRLERLLDD GTLLGVASTN ALELGIDVGG LDAVVTAGFP GTVASFWQQA 
GRAGRRGQGS LVVLVARDEP MDTYLVHHPA ALLEKPVEAA VFDPTNPHVI RGHVYCAAVE 
KPLTEAEVAA FGAQKVVEKL EIEGLLRKRP RGWFAVEKPM SEDPDELSPD SAHQQVSLRG 
GSGSEFMIVD ITDGRLLGTI DSAKAMSQTH PGAVYLHQGE SFVIDELDLE ENLALARPEL 
PDYTTYARSD TDIRITSAPL EDEVFDAGGG LWVANVEVQV TDRVTGYVTR LSDGTTLDAT 
PLYLPPQILQ TRAVAYTIDP LALEAMGI PA ADI PGALHAA EHAAIGMLPL LATCDRWDIG 
GVSTALHADT GYPTVFVYDG MDGGAGFADT GFRRFAQWIE ATFEVVRSCS CESGCPSCVQ 
SPKCGNGNNP LDKAGAIKLL GAMVTLLGTS 
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> RXA00823 (1-780, translated) 260 residues 

MGSITPQKRP RVGSHIANKG QETDIGRKRR ARRINRTLTV AYPDAHCELD FTNPLELTVA 
TILSAQCTDV RVNQVTPALF KRYPTATDYA NADRTELEEF IRPTGFYRNK ATSLIGLGEA 
LISLHDGQVP GTLEQLVELP GVGRKTANVV LGNAFGVPGI TVDTHFGRLV RRLKLTDEED 
PVKVEKVMNE LIEKPEWTMF SHRLIFHGRR ICHSRRAACG ACMLAADCPS FGLEGPSDPF 
EAQKLIKSDD REHLLKMAGM 

> RXA00890 (1-1275, translated) 425 residues 

LSIATVVALL FSGLLGAVES ALSSVSRARV EQMLKDEASG SASLLRVIDE RALHINMLIM 
LRTLLDASAA VFAGAIAVNV MDSWAWGIVL AIVVVSLLTF AVVGVFGRTV GRKNPYSVML 
RS AWL S GLA KILGPIARGL IWIGNIIAPG PGFRNGPYAT EVELREMVDI AQEHGIVEIE 
ERRMIQSVFD LASTTVRQVM VPRPEMIWIE SGKTAGQATA LCVRSGHSRI PVIGENVDDI 
IGIVYLKDLV QKTYYATDGG KSVLVDEVMR EATFVPDSKS LDALLQEMQE DHKHIAILVD 
EYGGVAGLIS IEDILEEIVG EIADEYDARE VAPIEKIGDR TYRVVSRLSL EDLKDHIEEE 
LDLEIEFGDE IEDQVDTVGG LIAFELGRVP LPGATVETCG LKLTAEGAKN RRGRLRMH S A 
VVEVG 

> RXA00898 (1-789, translated) 263 residues 

MRIVNWNVNS ARTRVDRMVD FLLRHDVDVL AVQETKCKDE QFPTERFTEI GYEVAHFGLN 
QWNGVAIISR VGIENVETHF PAQPGFNKDI TKEQSIEARA IGARCGGVQV WSLYVPNGRE 
IADPHYDYKL RWLFSLRNYV IDTLEYRPEE KLVLLGDFNI APTDIDVWDI AAFEGKTHVT 
EPERAAFDGL IEAGLKETTP GPGTYTYWDY KGARFLKGEG MRIDFQLASP ALAATAGETF 
VDVEERSGTG ASDHAPVIVD YKV 

> RXA00967 (1-363, translated) 121 residues 

MPVQDAGERN NNDRPVMPGE ILREEFMEPL GLSQNGLARA IGVPPRRINE IVHGKRAITA 
DTALRLAAYL GPDPQFWLNL QTHYDLSVTY LDARTLLEAI KPYDRQQNVA RTLNPLQESS 
Q 

> RXA00990 (1-453, translated) 151 residues 

VATDIAARGI DVDDVSLVVH VDPPAEHKAY LHRAGRTARA GTSGTVVTLV MDEQIKEVRE 
LFQKAGVTAA EVKVNENSPE LAKI TGARRP SGVALPAPGQ QQPKREQKNT HNRSDSRGSS 
RNPRRRGQSG SRSTGRSNPR RQTSRKDGPK S 

> RXA00994 (1-342, translated) 114 residues 

MTTFLELKLP DEIVRELRSQ GITEAFPIQE AAI PDALAGK DVLGRGPTGS GKTFTFGLPM 
ITRLARSGAS KPGRPRGLVL VPTRELAAQV RERLDDPARV MGLRVLEVVG GVNI 

> RXA01030 (1-1176, translated) 392 residues 

MTSTTQPGTT PELSADTHSE PWDVVIENTL EPFQKVVRQF IIDRPYSGIF LTMGGGKTLT 
TLSALTYIQP PGHILVVAPL NISRLTWPEE VRKWNIPVNA ISLITNERGT KLTRAKRLKL 
YEETATTPPT LYYITINLLE DIVNYFGDRW PFWTVIIDES QTISDISSKR TRALFSVRPY 
IGRLILLTGT PSANKFDSIY AQVAVLDYGA SLGDNIDVFR ARWCAPDIIT DKQVRRWKPA 
NKQAEAEVYR TISHLVMSAV NTDIKLPPLH FVDHEVHMSD DEHRDYELFK KDAVLAALLD 
MAEENEGGEG ADDTDAADSA TTTPPASSQP TNPAIPAGLL QAIQQTQDTN GRAIAPVTTA 
ELDHFDDLPV QRQEDLGTLV VISAVHASDS AA 

> RXA01064 (1-636, translated) 212 residues 

MSLSISFHKI ALSATTLLGA VAISACALVT QAPPINAAPV TGSSSLSFTL DLGTTTPTSI 
DTVKLTQQAQ NQAAPRVAAS LVRVVDGDTI VVNYQGAQKT VRMIGIDSPE TKHPTKPVGF 
YGPESSQNLT TMLRGATITL EFDSTQARED QYGRLLAYVW YTKGDSGLKL ANLEQIASGS 
AAEYSFDTRY NHRNIFLRAQ TLAKASSLGM WG 

> RXA01149 (1-258, translated) 86 residues 

WAPQSRKPQ HPGEILSERF LEPRGISHYD LAKTLHITEA TIANFVEGRT DLTIGLAVRL 
SRSFDLSTQE WIALQRTFDQ AHRRSA 

> RXA01157 (1-1605, translated) 535 residues 

MSFSAEKGTH LSEFIADLGF DLDEFQIKGC HAVEEDHGVL VCAPTGAGKT IVGEFAVSLA 
LSRGTKCFYT TPIKALSNQK YHDLVAKHGS DAVGLLTGDV SINHDADIVV MTTEVLRNMI 
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YAGSFALERL SHVVMDEIHF LADASRGAVW EEVILNLDDS VNIIGLSATV SNSEEFGEWL 
TTVRGDTRVI VTDHRPVPLD QYMMVQRKVM PLFEPGTDGR VNKELEATID RLNSKQSEQG 
RAAYRSGEGF RARSKGDKQD SRTGKPREQD RHRPLGRPEV LSILKGINML PAITFIFSRA 
GCDGALYQCL RSKLVLTDQA ESEEIARIVD AGVVGIPEED LQVLNFKQWR AALMRG FAAH 
HAGML PAFRH IVEELFVKGL VRAVFATETL ALGINMPART VVLEKMVKFD GEGHVDLTPG 
QYTQLTGRAG RRGIDVLGNA VVQWSPALDP RWVAGLASTR TYPLISTFQP GYNMSVNLLK 
TIGYEPSLRL LEKSFAQFQA DGSVVGDVRE IERAEAKVAE LRAQLNKEIA ATNPA 

> RXA01238 (1-1401, translated) 467 residues 

VIAAYGASIS LDDSTLTISY SPLLAALSKS SAQSESVDLT QVSGVSVQDP TAFTHGFLNL 
EGVDKSIAFA PNS SADLAAL AADI DAVLKG EKPQHLGGGA PVVPSAPSTV AGLNFVGFDV 
ETANDDWGSI CQIGLVKYVD GVEESSESWL CTPPESLNFF NEINIGIHGI TPEMVADQPR 
FAD L V P KM V E FVGDLPLVAH NAQFDFTALS RACAASGIDV PEMIYGCSLT LARNEKLQVE 
NHKLPTVASH LGFELKNHHD AAEDARACAA ITIALAKRHS FEGSFVDFVH SRGFTMGTVD 
NARVYPVLKD RSGANVALQR RNFGLDAGKT EVPVQPAVDP AWETPKAEPK KQSGRRAPWD 
KVATPEVIPD PNPDADPSSI LYGQNVTLTG DFEPYEKGAL WQRIADQGAL IGKNVTKKTT 
ILVAGPWATI TSKQKRAEEL KEKGQDIQIW DEKQLFTALG LDEQPPF 

> RXA01255 (1-1080, translated) 360 residues 

MSTTSESQDH AARIEAERQE AIEAAPFVSV SIQSSGIHPS TSRMVTIDLV TLSPNLEPVE 
TFHAVLDSKT DPGPFHLHGV TEEEFASAKR FGQILKSLDR LI DGRTLLIH NAARSWGFIV 
SEAKRAMNDA ARANRNSNRG NRRGGRGRRR QRVGHIPKPL VIVDTLASAR RQAIALDDVR 
IRGVAHTLGL DAPAAEASVE RAQVSHRQLC REETLLVARL YGALKQSGPL AEIDPQSLRA 
DKFGLQRSII RVQAQEASPT LVNPGTYEPG KTLIAGMEVV VAPEIEMDPD IIIQACVDAD 
LSYSEKLTRQ TSVVVCNQTR D I DGKAMHAQ RKGIPLLSDV AFLAAVKRVK EGKKVDVEKR 

> RXA01279 (1-465, translated) 155 residues 

MRKSAAPKRP VVQDPVYKSE LVTQLVNKIL IGGKKSTAER IVYGALEICR EKTGTDPVGT 
LEKALGNVRP DLEVRSRRVG GATYQVPVDV RPERANTLAL RWLVTFTRQR RENTMIERLA 
NELLDAANGL GASVKRREDT HKMAEANRAF AHYRW 

> RXA01280 (1-366, translated) 122 residues 

MPTIQQLVRK ARHDKSDKVA TAALKGSPQR RGVCTRVYTT TPKKPNSALR KVARVRLTSG 
IEVSAYIPGE GHNLQEHSMV LVRGGRVKDL PGVRYKIVRG ALDTQGVKDR KQARSRYGAK 
RG 

> RXA01286 (1-654, translated) 218 residues 

MSENEIKGIL GTKLGMTQIF DEENRVI PVT VVEAGPCVVS QIRTVETDGY NAIQIAYGEI 
DPRKVNQPLT GHFKKAGVTP RRHVTEIRMD DVSGYEVGQD VTVEIFNDIK FVDVTGTTKG 
KGYAGAMKRH GFAGQGAGHG NQAAHRRVGG IGAAATPGRI FKGKRMAGRM GNDRVTTQNL 
KVQKIDADAN IILIKGAIPG NRGGIVTVKT AVKGGAHA 

> RXA01287 (1-303, translated) 101 residues 

VAGQKIRIRL KAYDHEAIDA SARKIVETVT RTGARVVGPV PLPTEKNVYA VIRSPHKYKD 
SREHFEMRTH KRLIDILDPT PKTVDALMRI DLPASVDVNI Q 

> RXA01305 (1-1866, translated) 622 residues 

MRPSSRPLGL VLCTALASTI ITVPAASAQE PALLDASAIA PHTASYGYYV DAWDTNVSTD 
LNPSSNAAVG VLEEMLELWT PGEEWNTGVK VDPTVLDSNI AQSVAISQQA TDAQQERAWV 
IDRRNQNYTA TDGLGAYADS YRETAQVGTT IPDVVPADAT TVKYNDGGNV NGNWAETGGE 
LGSTVDLIEA IRQHAATSNN AKAYYQYPRP YRWTESIEPE AWGEGVDMPE YANPLRKDES 
EAASDGGFPS GHTSAGGMAT NGLAYAFPQQ YDKLLMTAAE IGESRIQLGM HSPLDVIGGR 
VLSTAITAGA LNDPNLDSVK AEAFDDAQAW ISNQSDITTN TRDFDEQLAE YTNFLTFGFE 
QSGDTTQDMR VPKGAEALLE TRLPYLDDEQ RRWVLHSTGL ESGFPVLDDA EGWGRLNLYA 
AQAGYSAFDT NVDVTMNAID GGYNAKDNWQ NDIEGAGSLT KNGSGELTLS GDNSYTGGTT 
ITAGTLVAAT ESALGAGDLT INDGATLKIT QPVTVDGTAN LGGTLHVALP VGTNHVTVID 
AASISGEFDE VIVDGAVDAQ VSYDNGSVVI TTGAPSDDVK ETGSSAGGIL AIVAALGGIA 
ALIFGAFTQF GFPPAIKEMF DL 

> RXA01334 (1-384, translated) 128 residues 

MAKLTKDELI EAFKEMTLIE LSEFVKEFEE VFDVTAAAPV AVAAAGAAGG EAAAAEEKDE 
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FDVVLEDAGA KKIGVIKAVR ELVSGLGLKE AKELVEGAPK AILEGANKDD AEAAKAKLEE 
AGAKVTLK 

> RXA01335 (1-513, translated) 171 residues 

MANPRNEAAL AELKARFAET DTVVLTEYRG LTVAQTTELR KALGFDVQYS VAKNTLVKIA 
ANEAGVEGLD DLLTGPTAVA FIKGEAVDTA KVLKKFGEEN KAFVVKGGYM DGNALTAEQV 
NAIAELDNRE TTLAKLAGAM KGSLAKAAGL FNAPASQVAR LAVALQDKKD A 

> RXA01343 (1-651, translated) 217 residues 

IYSPLEAANL VKETSSKNYD ASI DVAIRLG VDPRKADQLV RGTVSLPNGT GKTVRVAVFA 
QGEKATEAEA AGADFVGTDE LVEKIQGGWT DFDVAIATPD QMAKIGRIAR VLGPRGLMPN 
PKTGTVTNDV AKAIEEVKGG KISFRVDKAS NLHAAIGKAS FDAKKLAENY GALLDEIIRI 
KPSSAKGIYV KRVTLSSTTG PGVEVDTHVT KNYAEEA 

> RXA01353 (1-339, translated) 113 residues 

MNILDKIDAA SLRDDVPAFR AGDTLDVHVK VIEGTTTRTQ LFKGVVIRRQ GGGIRETFTV 
RKVSFGIGVE RTFPVHSPNI EKIEVIRRGD VRRAKLYYLR ELRGKAARIK EKR 

> RXA01356 (1-627, translated) 209 residues 

LSRNGLGPVA GVDEAGRGAC CGPISIAACI LPDKPIQELA ALTDSKKLSA STREKLMPLI 
KKHALAWSVI VISAQDIDRF GIQHANISGM RRAVAALGTQ PGYVLT DAMK VPGFTVPYLP 
I I GG DAS ARC IAAASVLAKQ TRDDIMTDMA NDYPHYGLEI HKGYSTKIHM DAVRHHGASP 
EHRYSYANVA KAHQEWLHAA DNDTTEGGA 

> RXA01363 (1-699, translated) 233 residues 

MSSLIPVHAA GSIQEGITEY LTTSFSLADK QVATELKRFL GHGDSGMFHG PYVRARLPYA 
QAQEWENVLS WLPENFVPYH HQKAAFQRLS SLDNRGKDRR PDPTLVVTGT GSGKTESFLY 
PILDHALRLR KRGQQGIKAL LLY PMNALAN DQADRLARLI HNNPALKGVT AGIYTGEAKG 
NRTQMGEREL INDPQAMRVS PPDILLTNYK MLDQLLLRSV DREMWQKSAT SLQ 

> RXA01374 (1-882, translated) 294 residues 

MSESGALSST DSLSPGVTIE VRDEIWLVTH VTRSTDGFRV KARGLSDYVR DHEATFFTAL 
DKDLKVIDPT QVTVSLDDSS NYRRTRLWLE ATMRKTPVPL YQESLSVADQ MLADPLEYQL 
AAVRKTLSSA NLRPRVLIAD AVGLGKTLEM GMILAELIRR GRGERILVVT PRHIMEQFQQ 
EMWTRFAI PL VRLDSVGIQQ VRQKLPASRN PFTYFPRVIV SMDTLKSPKY RAQLEKVHWD 
AVVIDEIHNA TNAGTQNNEL ARTLAPTAEA LILASATPHN GDPES FKEIL RLLD 

> RXA01423 (1-141, translated) 47 residues 
MAKGKRTFQP NNRRRARVHG FRLRMRTRAG RAIVAARRRK GRAKLTA 

> RXA01424 (1-309, translated) 103 residues 

VHLWDSAESL DGTEKQGEVA SFGGPRFGLV VSKAVGNAVV RHRTSRRLRH ICASIAEKSP 
ELLSPTHHVV IRALAGAGNA TSAELERDIR YGLGKASRVR TNK 

> RXA01453 (1-297, translated) 99 residues 

MAQKLYPPIH PGEILMEDFI KGFGLTQNKV AVSIGVPPRR INEI VHGKRS ITADTALRLG 
RYFGIDPQFW LSLQTQYELE LDRDAGAATY AQITPLKVA 

> RXA01480 (1-1893, translated) 631 residues 

MAKGRIPESD IQAIRERTPI EEIVGDYVQL KSAGADSLKG LSPFKDEKTP SFHVRPNRGY 
YHCFSTGKGG DVFSFLMEME HISFPEAVEV CAEKIGYQIN YQGGGPGRRE EPGTRQRLIL 
ANKAAHQFYR EQLETPEAQP GREFLLQRGF GQQHIYHFEC GYAPAGWDTL TKHLLKKGFE 
FKELEAAGLS KMGKRGPIDQ FQRRLLWPIK NLSGDVIGFG ARKLFDDDKM GKYMNTPETL 
LYKKSKVLFG LDSAKKAIAA GHQAVVVEGY TDVMAMHAAG IDTAVASCGT AFGEEHLQML 
RRLMLDDNYF RGELI YTFDG DEAGQKAAMR AFEGDQKFTG QSFVSVAPNG MDPCDLRLER 
GDAAVRDLVA RRI PMFEFVI QSIISEYTLD TVEGRLAALR RAVPIVADIR DKTLQSEYAR 
LLSGWVGWSD PSEVLRQVHE EARRPKRDKK PVRAKRFDQP LEDQSLRPTM ALPNPRNPVL 
WQERESLKIA LQYPELAGSY FDGLPTDSFT NPAYRMVRDA ISAAGGCERA LDGTDWLPAV 
SENMTDILGT SLVSELAMEP IEVEAQDLES YTDGVLSRLQ ETRVGNQIAI LKGQLQRMRP 
SEDEQAYNSL FSDLVALEQA RRELLARAFR G 
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> RXA01481 (1-492, translated) 164 residues 

MQNSKKTLGG VLGVIVVLAA AWFGIDLSTS GEATSQASSS ATTTTITSSN TPTSESISSN 

SDLDGDSCSM SELPQEADEV VDDILAGGPF DYPDNDGVRF GNYEGVLPKE SSNYYREYTV 

ETPGLSHRGP LRIVTGGSNP TDPEVWYYTS DHYETFCAIT DAEN 

> RXA01487 (1-267, translated) 89 residues 

MALTSEQKKS ILSEFGLHET DTGSPEAQIA LLTNRINNLT EHLKFHKHDH HSRRGLLLLV 
GRRRGLLKYL ADNNVDRYRD LIARLGLRR 

> RXA01495 (1-447, translated) 149 residues 

MADNARAARM AKRIQTIVAS AIERDIKDRR LEFVTITDVT MTGDLHDAKV FYTVRGASIE 
EEPDLEAAAE ALHRARGQLR KIVGQQLGVR FTPTLTYSID TVPEASAHME ALLDRARKRD 
EELAKLREGA APAGDADPYK TSSKSESEE 

> RXA01563 (1-810, translated) 270 residues 

QIFDLHLLKG HGSEDWSKRP LPESWLNYAA LDVEMLLELA DVMAEILDQQ GKLPWAEQEF 

VHIVDQFATM TEPSETSWQD LKGLSTLKRP DQLWAREMW LERDSFAASR DLAPGKVLSN 

KVIVEVARVL PRT PAELAQV KGFPGRSQGA TKRWFRIITR ALKSPRRNWP KPQQRKDGIP 

DRRAWASYYP EEHEVLQEIR ALIDDLAADI NVPGENILQP STLRVAVWMA KHTGEIHNAE 

TLNAVLRDYG ARQWQIDQTF PILSANLLKL 

> RXA01568 (1-435, translated) 145 residues 

WDNITYLMRA ARKGTVVPMV IELDGRFVGQ LTIGNIQHGG ISDAWIGYWV SSAVTGRGIA 
TAACALGVDH AFRRIGLHRL TATYLPSNPA SGKVLGHSGF RPEGYLIRNL HIDGQWMDHH 
FVALLADEYS ITAVERLTRE GRLRR 

> RXA01581 (1-813, translated) 271 residues 

MALDFNEAFT ERTPRIVNAA KLHRAAQRKK DKRFLVEGEN SVEAAVATGA ATDLFVTESA 
AERFEEIVRT AGYMNVYTHA ITDKAAKHLS DTVTTTGIFA LCDDVLWSVG KAITGQPRLV 
SVPVETREPG NAGTLIRVSD AVGADAVVFA GESVDPLGAK AVRSSAGSLF HIPVARNNNI 
ADVLGQLRSK GLQILATSAD GEVDLDDADE LLAKPTAWLF GNEAHGLDES LLAQADHRVR 
IPIRGRAESL NLATAASICL YESSKALFAG E 

> RXA01594 (1-744, translated) 248 residues 

MIRGRRVFVA GMLALKPATV VEPEVSIRVE EDASEDWASR GAHKLLGALE SFEPLGLKVK 
GRRVLDAGAS TGGFTDVLLR REASEVVAVD VGYGQLIWRL QNDDRVRVVD RTNIRYMTLE 
DTGGECDMMV GDLSFISLKL TLPAIAKVLS DGADLLPMVK PQFEVGKDRL GSGGVVRSPE 
LRAEVTADVA KFAATLGLSL KHVVASPLPG PSGNVEYFLW LVKDGGASMP DDQQLSAMID 
TAVKEGPQ 

> RXA01637 (1-309, translated) 103 residues 

VREASVEKQP ASSDPLETIR SRWSELRNIV EKQSVRTSIM LTEARVLGLR GDTLVLGHST 
GALAARLNAA DHNGILVKVL AEETGLQLKV ECIVGTNPAE AGF 

> RXA01661 (1-666, translated) 222 residues 

LDSTNTPGPT EWGESRVGKG PWEEENPGVP RPTSPLFDVT LLNEGDRRNV VDAYRYWTRE 
AIVEDIDTRR HSLHVAIENF ENDANIGTVV RTANAFAVNT VHIVGRRRWN RRGAMVTDRY 
QHLMHHEDVD SLLAWAIAER LTIVAIDNTP GSVPLETAEL PKNCLLLFGQ EGPGVTEAAR 
AGALMTCS I A QFGSTRSINA GVAAGIAMHA WIRQHADLSQ AW 

> RXA01682 (1-234, translated) 78 residues 

RTKVDAYKSQ KRGGKGVCGA ELKQDDIVRH FFVSSTHDWI LFLHQLRSRV PPQGIRTSRG 
IPHRTWTARG QPSGIPTW 

> RXA01683 (1-750, translated) 250 residues 

VYRLKAFELP EASRTARGQH VANLLEFQPG EQIAQVIQLE SYNDFPYLVL ATAHGRVKKS 
RLLDYESARS GGLIAINLNE DDRLIGAALC GEEDDLLLVS EFGQSIRFTA DDEQLRPMGR 
ATAGVKGMRF RDNDQLLSMS VVRDGEFLLV ATSGGYGKRT PLEDYSTQGR GGLGVVTFKY 
TPKRGRLVSA IAVEEDDEIF AITSAGGVVR TEVKQIRPSS RATMGVRLVN LEEGVELLAI 
DKNVEDQGEA 
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> RXA01684 (1-873, translated) 291 residues 

GDTAIYDTLV RMAQPWSMRY PLVDGQGNFG SRGNDGPAAM RYTECRMTPL AMEMVRDIRE 

NTVNFSPNYD GKTLEPDVLP SRVPNLLMNG SGGIAVGMAT NIPPHNLNEL 7ADAIFWLLEN 

PDAEESEALE ACMKFVKGPD FPTAGLIIGD KGIHDAYTTG RGSIRMRGVT SIEEEGNRTV 

IVITELPYQV NPDNLISNIA EQVRDGKLVG ISKIEDESSD RVGMRIVVTL KRDAVARVVL 

NNLFKHSQLQ AN FGANML S I VDGVPRTLRL DQMLRYYVAH QIEVIVRRTQ Y 

> RXA01688 (1-564, translated) 188 residues 

QFEGQTKTKL GNTEIKSFVQ RMANEHIGHW LEAN P AE AK V IINKAVGSAQ ARLAARKARD 
LVRRKSATDL GGLPGKLADC RSKDPEKSEL YIVEGDSAGG SAKSGRDSMF QAILPLRGKI 
LNVEKARLDK VLKNAEVQAI ITALGTGIHD EFDINKLRYH KIVLMADADV DGQHIATLLL 
TLLFRFMP 

> RXA01689 (1-726, translated) 242 residues 

FDSDSYAVSG GLHGVGISVV NALSTRVEAD IKLHGKHWYQ NFEKSVPDEL IEGGNARGTG 
TTIRFWPDAE I FETTEFDFE TISRRLQEMA FLNKGLTITL TDNRATDEEL ELEALAEQGE 
TATELSLDEI DNETELVEET TDAPKKPKKR EKKKIFHYPN GLEDYVHYLN RSKTNIHPSI 
VSFEAKGDDH EVEVAMQWNS SYKESVHTFA NTINTREGGT HEEGFRSALT SLMNRYAREH 
KL 

> RXA01713 (1-354, translated) 118 residues 

MVSDLLQPRD GIPPLLSTPG EFTAAADLLA SGTGPFAIDT ERASGFRYDD RAFLIQIRRR 
GSGTLLFDPE QFRPELTQAL KPVLNGQEWI IHAASTDLPS LAWLDLHPGL LFDTELAG 

> RXA01718 (1-486, translated) 162 residues 

LLTAVLSLIA GLVVIGVIIV LNGYFVAQEF AYMSVDRNEL RALADSGDKK ARRALSITKR 
TSFMLSGAQL GITVTGLLVG FVAEPLVGNA LGVLLGGVGV PAAVSISVGT VLALAISTVV 
QMIFGELFPK NYTLATPLKS ALALAPSTTW YLKPRWLVDH IL 

> RXA01735 (1-282, translated) 94 residues 

VANTEHNYDA SSITILEGLE AVRKRPGMYI GSTGPRGLHH LIWEVVDNSV DEAMAGHATK 
VEVTLLEDGG VQVVDDGRGI PVDMHPSGAP TVQV 

> RXA01736 (1-2868, translated) 956 residues 

TVSTYDSYAG TLIREYGLLL PVEPSARLIT QTELYHIARN VVNNYDGELT ATQTPATVTE 
YLLKLVSEMD NHMVTAEDIR EESDPFIKLF DELPKGKGQR DNLNAEMTKW RDTQVARLQY 
LPLVKALKEE LHNQAVVTFG EQMSKAAHLA STHPQVGYSQ RRRFRVVMLD EYQDTSHSQR 
VLLSSLFGGT DPGLTVNAVG DPMQAIYGWR GATAANLENF VDDFPVIHLD GKTRAPKNEL 
TTSWRNPPEV LTLANAVSRE VLGSPDAPTR TVQPLQPREG APTGEVSLGW FGTAAQEREF 
VADEMVKHWN AREEKGTFTA AVLVRKKRHS APMAEELTKR GIPVEIVGLS GLLDIPEIAD 
LIS L AT ML VR PHDNRAALRI LAGPHVGLGV ADLQRLQGRA RNIAGRVSRE RREKNPDPLA 
ELDAIIEEAT AIEPEAVVGL ADAVADLGEG DRFSEEGLSR LKRLATQLRY LRKYSLGRSV 
ADIFADIETV FNIRTEVLSR QDPHADGAAG TVHLDKFAEE VASHGGIGLP ELLDYFELAK 
DQEEGLEPGE VTVRSDRVQI LTVHKAKGLE WDIVSVLHAD ASTYDAKAST WLKNVTMIPS 
SLRGDAGTGA PEMDTSEADD RKALEDSGKE YTSEVREGLR EENSRLFYVG ITRSERVLLV 
TGSALDESGT KAKVPYGHLE ILRDKAPECV VSWWEGEEGD VEKQKPAEGV FPQLLAADSS 
GADLVRGPRA EPNNEGGLES LWEKEVSALI DEHRRLSNPI VEVETPRELT ATDLVSMKNN 
PEQFARRMRR PVPFKPNTYA KRGTLFHQWL EDRFGSTALL DETELPGIDE DYSDDAFIEL 
RDAFLGSTWE NRTPEFVEHP FEVTIGEHVI RGRMDAVFHT DGTWMVVDWK TGRTPTGPEM 
DAAI I QLAVY RLAWARLKGL EPEEVRAAFH YVAHDHTFEP NDLPTQEELA RLLSQE 

> RXA01739 (1-597, translated) 199 residues 

VINLQDLDED QRIAASAPRG PVCILAGAGT GKTRTITYRI AHLIDQGFVS PNRVLAVT FT 
SRAAGEMRHR LNLMGIGGVQ ART F H AAARK QLLYFWPQVA GNLPWRLLDN KFQLVGRAVR 
GARLESQTEK VRDILGEIEW AKASLITPEQ YPDRLGTRTP PAPAEKIAEV YQRYENMKAT 
PEGMLLDFDD LLLHTAGAL 

> RXA01740 (1-1422, translated) 474 residues 

VAEEFRQQYR SFWDEYQDV TPLQQRVLDA WLGDRDDLTV VGDANQTIYS FTGATPEFLL 
NFSRKYPEAT VVKLQRDYRS TPQVTALANT VIGQARGRVA GTRLELQGMR IAGPEPEFSA 
FDDEPTEARE VAGRILTLLK NGVQASEIAV LYRINAQSAV FEQALADAGI VYQVRGGEGF 
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FTRPEIRQAL SQLIRTSQRD VDESDLVRLT QRTLVPLGLS SEEPSGAQER ERWQSLNALV 
DLVKDLVKAT PDLDLTGLLL KLRERQEAKH PPTVEGVTLA SLHAAKGLEW DAVFLVGLVD 
STLPISHAIK SGDEAIEEER RLFYVGVTRA REHLHCSWAL ARQEGGRKSR KRSRFLDGIV 
VEMASESGTP RSNRPKNCRV CGSVLSSPAE KAVGRCASCP IQADERVFEQ LRTWRNDTAK 
RENKAAYMVF SNATLMAIAE MNPTNENELL SVPGVGPMKI ENYGDDVLAI LGAL 

> RXA01772 (1-2364, translated) 788 residues 

FKKAFKKQSE ALGIVYTPVE IVDFILRAAD DVSKKHFGRG LSDKDVHVLD PFTGTGTFMV 
RLLQSGLIKP EDLARKYANE LHATEIMLLA YYVAAVNIET TYFGLEGERA LRNGEDAPVY 
EPFDGIVLGD TFQMYEDDDK LDLDVFTANN DRMERQRLTP VQVIVGNPPY SVGQSSANDN 
NANLKYPTLD RRIEDSYAKY STATNKNSLY DSYLRAFRWA TDRIHTQGVV AFVSNNGWVD 
GNTADGVRLS LAQDFSEIYV FNLRGNSRTG GDLAKREGGN VFNVRVGTQI IVAVKNPQLS 
GCRILYKDIG DNLSADAKLN EIAVATIEGA EWQTISPNEY GDWISQRSVD FDTWPVLGDK 
KNKSALKVFQ TFSAGLKTGR DAWCYGPTSA QVKTNITRLL ETYEQAQQRF NSWVVDNGVT 
SPKEADVNQF LKQNPDLADS KKISWDSNLK MSLSRGDTFS FDPSSIQMSL YRPFFPQQTY 
FHVSLNQRRY QLPSMFPTPE HDNQGFYIVN PGSAKPFSTL ATNLLPDLAM WGSNAGQFFT 
RWTWEPIETR EGELDFGNGL FSTTPKKGVE GEILDGYRRV DNITDEILKL YQSSLGEDVT 
KDDIFYFVYA QLHDPAYREA YAADLKKMLP HIETPTDRAR FDHFVTAGKE LMDLHINYED 
VEPWDVEVKV KEKADPTDRE TWRVTKMKWA KVRDPETKKL VEDHTTLIYN SSITISGIPE 
EAENYQLGSR SAIAWLI DRY QVKKDKASGI VNDPNDWADE VGNPRYIVEL IAKVTRVAVE 
TMRIVEEL 

> RXA01786 (1-441, translated) 147 residues 

MRAAKITRGF TSNPAGSVLV EFGNTRVMCT ASVELGVPRF KRDSGEGWLT AEYAMLPAAT 
AERNRRESMA GKVKGRTHEI SRLIGRSLRA AVDLSQLGEN TIAIDCDVLQ ADGGTRTASI 
TGAYVALADA IKVLQERGVV PGSPLLA 

> RXA01797 (1-708, translated) 236 residues 

GSIAWIDLTP EDRSAYDDQV RQGSWMGMRR SAMLSPTPRL TSAKMQRILE LFEEAEEHGR 
KALIFTYFLD VLDELEKHLG ERVIGRISGD VPATKRQLLV DALSHSKPGS ALIAQITAGG 
VGLNIQSASL CIICEPQVKP TIEQQAVARV HRMGQTATVQ VHRLIGDETA DERMLEILAG 
KTHVFDVYAR LSETAEIPDA VDITESQLAA RVIDEERARL GLTESTGPKD EETALS 

> RXA01824 (1-822, translated) 274 residues 

MKETDNLLRE NSHDRDISEI VATITALDHP SPSLLRFTAF VPGSANNPVW AEANVAIRLY 

LSEEFDDATR VYTVRSFDAA TESIVVDVVQ HHHESPMMRW SDTVKINDTL VLTGPRPHFV 

IPEGEQAALF LDDTAI PALA AILDQWPTDL RGKGWVVTDD PAAFDELPSI DGLELNLLAP 

GSDPTVQPLA QQAYDLENPE TYVVWAAGER DEIKSIRRHF RKQVGLEKDA VAVFGYWKYN 
TTNTQIDAVR KENYMKMLSE GLQLENFDDL SLEI 

> RXA01832 (1-894, translated) 298 residues 

MAT SNRI ANA MNSLAKLDSS MQRGLDNALA FVFRGRVVPA ELEELLKQEA EDNVVHTEFG 
YVEAPNVFKV SVSPNDFSNL VDRFPDQPAR FGDQMMRFCR NSGWTLVGPV IVLIEEDSSL 
HTGQLKSVSE KDPDPELSSG YLPLEGDGIL PVAESESKNV SDSSPYTGTE FLPAQSADRP 
LVQGVPQSQV DANRQAAMKP AGPTVTLLLQ DGSSRTYLVR EGSNI IGRSN DADLRLPDTG 
VSRQHVEITW DGRDAILVDL KSTNGTTVND TPVDNWLLAD GDVITVGHSN IEVRIVSP 

> RXA01866 (1-321, translated) 107 residues 

LKPGHRDDGV TVLIPIPVLG GLDTEGFDWL VPGLRLDLVT ELIRTMPKAL RRTVVPAPDF 
AERVLPLLRP YMTPLTTQLA DALHTLGGQG INASDFDPAK LPDHLRI 

> RXA01867 (1-492, translated) 164 residues 

PEWVEKAAGP LLKHQYSEPY WSSKRGAAMV HRKSTLFGVT IVAVKWPYH TVDPVAARDM 
FIRHALIEGD WSTHHRFYHD NVAKLEAIGE LEAKARRRDI VVDEDTLFDF YDAKLPSNAT 
TTRNFDSWWK KTSRVTPDLL DFDPDSLIKE DAGALRRSLS RQVD 

> RXA01876 (1-1473, translated) 491 residues 

IIGPNKTFLE YISHVLPELG ETGVVLSTVG ELFPGIVPTG SEDTLTREIK GSEEMAS ILA 
EAVKAYQVLP EKTIVVSVDG IEISIDEKTV AKSRTRARRA RQSHNSARPI FREHLVEQLA 
HQMAQTIGAD PLGGKNLLSA ADIDQLHDDL LDDAALQSVI DDFWPELRPQ DVLHDLLISE 
ERINVAAAGY DEETKSALLR GELDPWAPSD AALLDELALL IGLPDPEEAR EKAEAKWREQ 
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IDDAQEVLDV LSSSQSSDID DVTEAEVLSA FDVIDAETLA QRQTVTDNRT TAERAQADHK 
WAYGHVIVDE AQELSPMEWR MVFRRSPSRW MTLVGDIAQT GWPAGVDDWA ESLWPFVEKR 
FRHHELTVNY RTPAEIMSVA NELLTQINPD IAPAMAIRES GREVVNLPLD ADLSAVMDSL 
REEDSQRTIA VISSRRHHES DFYLVDDIKG LEFDHVIVVD PAGIVEESPQ GLQDLYVAVT 
RATQSLTILG E 

> RXA01893 (1-555, translated) 185 residues 

MIDEILFEAE ERMTATVEHT REDLTTIRTG RANPAMFNGV MAEYYGVPTP ITQMSGITVP 
EPRMLLIKPY EMSSMQVIEN AIRNSDLGVN PTNDGQVLRV TIPQLTEERR KDMVKLAKGK 
GEDGKIAIRN IRRKGMDQLK KLQKDGDAGE DEVQAAEKEL DKVTAGFVAQ VDEVVARKEK 
ELMEV 

> RXA01912 (1-771, translated) 257 residues 

MRRFI FTERN GIYIIDLQQT LTYIDQAFEF VKETVAHGGT VLFVGTKKQA QEAVQVEADR 
VGMPYVNHRW LGGMLTNFQT VSKRLNRMKE LQAMDAAENG YEGRT KREVL MLTRERTKLE 
RVLGGIAEMT RVPSALWIID TNKEHIAVAE AHKLNIPVVA ILDTNCDPDV VDFPVPGNDD 
AIRS TALL SR VISTAVEEGK KAREERQLAA AKDAAGDAKP EAEEAPAAAE AEEAPAAEAE 
EHLQLSKLPL TAVSAVS 

> RXA01948 (1-603, translated) 201 residues 

SVELPAEIFD REVSVALLHQ VVNAQLAAAR QGTHSTKTRG EVRGGGRKPF RQKGTGRARQ 
GSIRAPHFTG GGISHGPKPR DYSQRTPKKM IKAALYGALS DRARNARIHV VSELVPGQTP 
STKSAKAFIE RLTERKSVLL VVSREDINAQ KSANNLPGVH ILAADQLNTY DVLKSDDVVF 
SVEALHTFIN RASGAAQEEQ N 

> RXA01949 (1-303, translated) 101 residues 

MATIANPRDI IIAPVVSEKS YGLMEQNVYT FFVSTDANKT QIKIAIEEIF GVKVASVNTV 
NRAGKRKRSR TGFGTRKATK RAYVTLREGS DSIDIFSGSV A 

> RXA01950 (1-384, translated) 128 residues 

MAIRKYKPTT PGRRASSVSM FTEITRSTPE KSLLRPLSKT GGRNSHGHIT TRHRGGGHKR 
RYRVIDFRRN DKDGVLAKVA HIEYDPNRTA NIALASLLRW REALHPRTEG PDPGHRYRVR 
RCSRHQGW 

> RXA02037 (1-330, translated) 110 residues 

GKGKPLYAPN VDCGDHVIVI NADKVAVTSN KREREMRYRH SGYPGGLKSM TLGRSLDLHP 
ERT IEDSIVG MMPHNKLTAA SAKKLHVFSG SEHPYAAQKP EAYEIKKVAQ 

> RXA02038 (1-309, translated) 103 residues 

MSEPIQNENV ESNVADAADI AAATAATEEF TNTIGDAIAT ASEEETIEAA PVVLDGPIQT 
VGRRKRAIVR VRLVAGSGEF KCNGRTLEEY FPNKLHQQLI KAP 

> RXA02041 (1-714, translated) 238 residues 

RLGITSDWKS HWYADKS YAD YVAEDIKIRE FLSKGLDRAG IADVVIERTR DRVRVDIHTA 
RPGIVIGRRG AEADRIRREL EKLTGKQVAL NI LEVKNVDA NAKLVAQSIA EQLTNRVAFR 
RAMRKAIQSA MRQPQVKGIK VVCSGRLGGA EMSRTERYHE GRVPLHTLRA EIDYGTYEAH 
TTFGRIGVKV WIYKGDVVGG RRESEINAPA ERRGRGDRNA RPRRGGQRRQ RAEQKQEG 

> RXA02042 (1-414, translated) 138 residues 

MLIPKRVKYR RQHRPTRSGI SKGGNRVTFG EYGIQALEPA YITNRQIESA RIAINRHVRR 
GGKVWINIFP DRPLTQKPLG VRMGSGKGPV EKWVANIKPG RILFEMSYPD EATALEALRR 
AGQKLPCKVR IVKREDQL 

> RXA02043 (1-141, translated) 47 residues 
MAIGTPAHEF RELNEEELVT RLNEAKEELF NLRFQLATGQ LTNNRRL 

> RXA02077 (1-396, translated) 132 residues 

MLGKGELLTE GRSKDSILAD TTEALFGAIF RQHGFETARD VILRLFAYKI DNASARGIHQ 

DWKTTLQEEL AQRKRPMAEY SATSVGPDHD LVFTAIVTLE GEEMGRGEGP NKKLAEQEAA 

HQAFRKLRES RA 
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> RXA02145 (1-1617, translated) 539 residues 

MSLATVGNNL DSRYTMASGI RRQINKVFPT HWSFMLGEIA LYSFIVLLLT GVYLTLFFDP 
SITKVIYDGG YLPLNGVEMS RAY AT AL D I S FEVRGGLFIR QMHHWAALLF VVSMLVHMLR 
IFFTGAFRRP REANWIIGVV LIILGMAEGF MGYSLPDDLL SGVGLRIMSA IIVGLPIIGT 
WMHWLIFGGD FPSDLMLDRF YIAHVLIIPA ILLGLIAAHL ALVWYQKHTQ FPGAGRTENN 
VIGIRIMPLF AVKAVAFGLI VFGFLALLAG VTTINAIWNL GPYNPSQVSA GSQPDVYMLW 
TDGAARVMPA WELYLGNYTI PAVFWVAVML GILVVLLVTY PFIERKFTGD DAHHNLLQRP 
RDVPVRTSLG VMALVFYILL TVSGGNDVYA MQFHVSLNAM TWIGRIGLIV GPAIAYFITY 
RLCIGLQRSD REVLEHGIET GIIKQMPNGA FIEVHQPLGP VDDHGHPIPL PYAGAAVPKQ 
MNQLGYAEVE TRGGFFGPDP EDIRAKAKEI EHANHIEEAN TLRALNEANI ERDKNEGKN 

> RXA02179 (1-828, translated) 276 residues 

MTTRTVISDP ADPRLDDVRD LNHSDSRPDL PGGKGLVVAE GPLVVGRLLE SRYPVRAIVG 
FKNKLDSFLD SIDASLVEGI PVYEVSRELL AEVAGFDMHR GLLATADRTE EASVAQVLEN 
ARTVVVLEGV GDHENIGSMF RNAAGMGVDA ILFGNGCADP LYRRVVRVSM GHVLRLPFAH 
LEGTYTTWQR SLEQLKEAGF HLVSLTPDPE AEHLEDALAG KDKVALLVGA EGPGLTEHAM 
RAT D VRARI P MAPGTDSLNL ATSAAIAFYE RDRSQR 

> RXA02190 (1-1458, translated) 486 residues 

MPTNNAPQVA INDIGSAEDF LAAIDATIKY FNDGDIVEGT VVKVDRDEVL LDIGYKTEGV 
IPSRELSIKH DVDPDEVVEV GDQIDALVLT KEDKEGRLIL SKKRAQYERA WGAIEELKEK 
DEPVTGTVIE VVKGGLIIDI GLRGFLPASL VEMRRVRDLD PYIGQELEAK I IELDKNRNN 
VVLSRRAFLE QTQSEVRSEF LHQLQKGQVR KGVVSSIVNF GAFVDLGGVD GLVHVSELSW 
KHIDHPSEVV TVGDEVTVEV LEVDLDRERV SLSLKATQED PWRVFARTHA VGQIVPGKVT 
KLVPFGAFVR VEEGIEGLVH ISELAQRHVE VPDQVVAVGE EVMVKVIDID LERRRISLSL 
KQADEDYTEE FDPSKYGMAD SYDEQGNYIF PEGFDAETNE WLEGFDEQRQ AWEARYAESE 
RRFTAHTAQI ERRRQQAEEA AAEAPAGNYS TDSAEDAPAA EAVEESAGSL ASDEQLAALR 
EKLAGN 

> RXA02241 (1-2028, translated) 676 residues 

VARVLPLLGL PHLDRLFDYR ISEDQHDDVQ PGVRVRVRFG GRLVDAIVMS RTAQTSHEGK 
LMWLDRVISP IVVYPPQTAK LIEQLSDRYG GVRSDLIRSA LPARHAGAEE ADTSTSWESL 
GEVKEPDLSS WSAYQHGQSF VDAVLAGTTA RASWQIAPGD DWALAL AS LA VKVVKDGGGA 
LLVVPDQRDL DRLEAALRGL VAAKQITVLN SGLGPQARYR RFLSVLSGQG RLI IGTRSAA 
FAPVKDLKLA VILNDGDDNL VDPRAPYAHA REVLTTRSSL EASSLI IAGH ARTAETQLLV 
ESGWMHNLIA PRDTIRTRMP RIQAVGDSDF QMERDPMARS ARLPGIAFHA VRSALERDQP 
ALIQVPRKGY VPTLACGNCR TPARCRHCNG PVGLPQGSSD LAGVPTCRWC GRPDSRFKCQ 
NCGSPKLRAV VLGTERTAEE LGRAFPSVRV ITSGGNKVVD SVENRASIVV STPGAEPFVA 
NSPERPEKSE KPEHKGAYGA LLLLDTWALM GRQDLRAMED ALHKWAAAAT LVHSHLHQGQ 
VIVVADPSFP AVQSLIRWDM AGAAAQELAS RREVMFPPSV HMAAI DGAT A ALESFLDLAE 
LPDHAEVLGP VDLPPGVSLP GEYDEQRFGP PQRLLIRTPL GPRSELGRAL RSAQVARAVR 
KNDLPLRIQM DPIHIG 

> RXA02293 (1-2388, translated) 796 residues 

MSSRIGNFLI NRISTGLPVE NIIPHLQEAF SAGPKNLVIQ APPGTGKTTL LPPLVANILC 
NEGAGNATPT KVLVTAPRRV AVRAAARRLA QLDDSQLGTK VGFSVRGEHI SGSHVQFMTP 
GVLIRQLLNN PELPGIGAVI IDEVHERQLD SDLLLGMLAE LSQLRDDFSL IAMSATLDSD 
KFANLLDAQV LSVEAPIFPL DISYAPARAP RLNAKGVDWD FLDHMAQKTH DAVTHSEHSA 
LIFVPGVREI DRVMSTLKSL GHNNVFPLHG QLSPTEQDRA LAPSQQQRII VSTPVAESSL 
TVPGVRIGVD SGLSRSPKRD SARGMTGLIT SSCAQASAGQ RAGRAGREGP GQI IRCYSEE 
DFSHFPRFVT PEISSADLTQ AALWLAQWGT SPADLPLLDQ PPHAAWTAAQ QILRLIGALE 
GDAITSLGHR LSTLPLCPQL SASLLRFGEQ SAKILAWSE NPQGDVEKQQ PDKREVERLR 
RLAPASVGKA SAGQIVGAAF PQLIGRKIDN GEYLLASGTR ARLMDSDLKD AEWISVAAIN 
RSQNSAIIRA AARISEDDAI DIIGVVEETR AIFVNGKVQA RKVKAAGAIE LSSTPTKPTP 
AEASETIATA LAKGGIDLFH FSDKAASLRD RLKFIHEHRG EPWPDIETAD PHLWLSPEIE 
ALSHGTRLNN IDMYPALQRL LPWPEATNFE EFAPSHLSVP SGNQHRLDYS SGRPVIRVKL 
QECFGLEESP QLCGIPVQFH LLSPAGRPLA VTDDLRSFWS GPYSQVRAEM RGRYPKHPWP 
EDPWTAPATA RTKNRM 

> RXA02357 (1-1203, translated) 401 residues 

NSSRPEEITD LSAVPDWTFL EKRPENTLGS QLELRFRVML RRALKNRHAK LVDRVNGSNS 
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YVDIEMSSGV RWRMSEQVDR GYTRPDFWFE PLNGNYPTVA VFTDGAAFHI SSANYRLDGD 
I QKRMKLALD PDNILPWNIT SLDLDRFSNP AAQGEEPAWF SPIGRQLSKA NLILDPQSTA 
LLAATPMDQL LAFLDNPAAS SWKEFAHIAA AHMLGHNPQK NGDGIVGTFR NKISLRATMV 
NRELRARQLW LAPTTPEELE VDTWTAFLNL ANLMWL APE S VYVSTNGSPH KIDIVPAPAA 
PLVVEVPELW APILDGFTAD EDEEAEGALQ ILAKEHALVP ETTGDELSSI PTIATWPSVK 
IALLYESDPD EPLEDDLKAE GWTLLFANDL ETSDIPAALR P 

> RXA02359 (1-1869, translated) 623 residues 

VELPSPGEAL AHAGHTPEVL EAELGIDPAA TRIVLELASE DDIAAALPSS PTWEKDALIG 
LVAGLSIEDI RESLAIPAPS TEPDTRSEDT RLIAGLKTPA AQMDFAYLDT PNSNDLRRVI 
ETEGFDSWRV YIDPSQRSLV TRNFSGSGRV FGGAGTGKTV VVVHRANRLV TSDGHLETDD 
KTPRVLLTTY TRGLADALKS SMNALNPTFP EAEKPGSPGL WI SGI DAL AN KVVALANTAE 
REAATTAILG RAAGRITPFI GNGEQEFWID AIISADPGDL SEEISNTEFL AQEFETVILA 
RGITQEKDYL RAPRPGRGTP LNRVQRKKVW AIIQQFMTSC AREGKMSWPA LSSIAANILE 
QRAAAGQGRL FDHVLIDEAQ DFHAGHWLLL RAAVAEGPND IFLAEDSHQR IYGQHHVLSR 
FGISTRGRAS KRLTLNYRTT AENLSYALGM LTGEWTDAEG ETDTIEHYRS ARKGPKPHLY 
QFESETDEFE AIAELIKVWQ DRTTDVRIGI LARTRPLINR VVNALSEQGI DAVKTQNAEL 
AAHETVSVMT MHGAKGMEFT HVILIGMGRD LIPLQYTMQG LGEAERNDAQ QRERSLLYVA 
ASRARDALVL TTHTEPSELL PRV 

> RXA02363 (1-4800, translated) 1600 residues 

MSNAPKKSFS DFFSPLATET ETTITLSAIE VEKVNAKTEV TRNIDPVEAA EQISRDYRRY 
LKTLISPSNK TIAAEFNREI DESENLVYGP ILQLTPPYAP GKS PAQLIDE GVLSPNFSRL 
DAALPKDRPL YQHQEDALRK IASGRNLIVS TGTGSGKTES FLIPIFDQLL RQQQAGELNP 
GVRALLLYPM NALANDQEKR LRELLADTPE ITFGRYTGDT KQTREEAEKY FKLINGRNAT 
PLPNELISRD EMQENPPHIL LTNYAMLEYL LLRPADNAFF DDAYSNNWKF LVLDEAHVYA 
GAQGTEVGML MRRLKDRVQR GNPLQCIATS ASLEGTKEAI MTFGQDLFGE PFEFVNEDPS 
RQDLVSAHRR KLPKTFTWSL PDELFDQPLE SDGLFQALQE RGGDQYEELS KEEHIVKLRE 
LSQQSSTRVE DIGKGLWPNV TDKASMHRTH MLVNLGSGVL SHDGVPALSA RYHMFVRAVE 
GAFLGYTEQG KPIVSLDRQV TLGDTARPMY EMGACIKCGT VHISAHNDSG FLVPPENSSN 
FDEQQLKWVV LTDDFETADI DEDDLETDAD ENVKVLELQK LCTACGKLNG KNSLLCSGCS 
SHHDQFIDVK ILEPRNGSQL TCTRCGGREK NLIRRLRTDS NAAPSVLTTS LFQLLPESAD 
QDTSRKIGAG RKLLTFSDSR QAAAYAAPYL QASYTRLLER RILIETLRDE EFT EGAS I ER 
WISRASEVAK NNRVLANNLN PRETLEQTGN WVFADLASTV RSSSTEGLGL AKIELTPEAL 
SQLSFRKPLG EMFGDPDAAD AFFNLFAQEF RHKGAINCPD YVNLEDERFG PRRGQHFFTK 
DGGRKSTRRL YSWIPQRGTN NRKDFITKVL NRIGQAGDEG ENITTLLHHL WNDYTNSEIL 
KVPGEKAEGY TLNYNSLQVS PGKQHSWYEC DTCRNTTPFN VLGLCPHGFC KGKLKEIDTF 
LPEYATNHYR KLATSLEILP LSAKEHTAQW T PTE AAEVQK EFIEGKINVL SCSTTFELGV 
DVGDLQSVMM RNVPPRTANY VQRAGRAGRR SGSAAFVLTF AKRSSHDLAV FKNPTQMIDG 
EMTVPFLHIN NARIARRHTY SIALAAFFRE QAAQNRFWKK AGEFFLGTDA APYLRPAVAE 
QEATEILEEF LSPVPNYITE ALRRVFPESL HEDLDIENQG WVKQFLEIFD TTRQEISEDF 
QTLKKMQGRA LGSEQGKKAD AFKRTITTLM DQDLLGYLAK KNMLPKYSFP VDTVDLQTNF 
SEAGNKVSLS RDLQLAITDY APGAELVAGG KLWKSAGIRH LAGKKVETFY WTTCTECKHT 
ETSRFGFTSE DVCSQCSAPI SLGKENKFLI PRFGFVADPN PTEVGTAPPV RSSNRLEFVK 
QFGVKDDSEE FSNSDGTATA QVLTSSWSRT EMGALETGPN KNGFWYCQTC GFGTPNGAEI 
PKSHRNPRTK QQCGTYYLEP HSLGHTYQTD IATVAVPSYT NLDFEGWRSG MYAIIEAAAE 
CLEINRDDLN GTMAKHDNRP TMVLFDTVPG GAGITRKVRE NFPQVLEAAI RRVETCSCGI 
DTSCYACLRS FSNQRFHLDL RRDIALDLLH HMAVAMPKSE 

> RXA02369 (1-2289, translated) 763 residues 

VPNNKAVEAE ISPSAVLAAE FDRDSLSEKT RVHQLAKRLG MVSKDVVVAL DGIGLVKVAQ 
SNLSKEEVEK LLDALSQPVL NAAPAAVPDV EPVEKIRRRV EKNVENEIHQ IEEKVERELA 
AVAQPTDFEA AAREEATAEL LEDIVPEITP APVEASVYTP IFVAPAVVPT ENVQDTDDEQ 
VRERTARKRR GRRGTGRGRG AEAETVTEVS EEASTSEVEE VNEPIGIKGS TRLEAQRRRR 
TEMREENKKR RHVVSTQEFM ERRESMERRM IVRERQRHDH PGLVTQVGVL EDDQLVEQFV 
TSDAQMSMVG NIYLGRVQNV LPSMEAAFID IGKGRNGVLY AGEVDWKAAG LGGRGRRIEQ 
ALKAGDQVLV QVSKDPLGHK GARLTTQISL AGRYLVYVPG GRSAGISRKL PGPERKRLKE 
ILGRVVPAQG GTIIRTAAEG VSEENIAADV NRLHTLWEQI KERTAEEKKS RGSKPITMYE 
EPDMLVKVIR DLFNEDFTSL IVDGDRAWNT VRAYIQSVAP DLVSRVEHFN RADFDGKDAF 
EAFDLNTQLE EALSRKVNLP SGGSLI IDRT EAMTVIDVNT GRYTGKGGGN LEETVTLNNI 
EAAEEIVRQM RLRDLGGMIV VDFIDMVLPE NQELVLRRLN EALENDRTRH QVSEVTSLGL 
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VQMTRKRIGA GLLETFSSPC EHCEGRGIIV HVDPVDTVDE RVEAKAE ERS RRHQRSNSTN 
KAAAEHPMVV AMRDLVESDE HDLDQEFEEL AASMIVLDDS DLL 

> RXA02370 (1-792, translated) 264 residues 

MTPI YYDVDN DKLDEPERIL AESTVEPEEG PRMRARRQRQ ESAADDIAAI AAAAVDIASE 
EDPDEPSGSS YVSDFEAEPI APVVEKAAEP VAEPTADYEK ARAEFEASPR RRRKTRGNSR 
SDHAPKPEDF APVVEEVAET P VKT PARKAP RRNRPSELSS GAPSSAPSTR NRRRAVRRQL 
VEAPETVVEI APEAAPEQVA EPQVEFDQPD NRRKRRRAVR VTAAPVEKKV ASTSNARAPK 
KEPQAASTTN PGRRRRATRR GPRS 

> RXA02371 (1-270, translated) 90 residues 

MYAIVKTGGK QYKVAEGDLV KVEKIEGEPG ASVALTPVLL VDGADVTTAA DKLASVSVNT 
EIVEHTKGPK IKILKYKNKT GYKKRQGHRQ 

> RXA02389 (1-261, translated) 87 residues 

MANIKSQIKR NKTNEKARLR NQAVRSAVRT EIRKFNAAIE AGDKDAAQAQ LRTASRALDK 
AVTKGVFHIN NAANKKSNMA TAFNKLG 

> RXA02419 (1-192, translated) 64 residues 

MKNKTHKGTA KRVKVTGSGK LVREQANRRH LLEGKSSTRT RRLKGIVEVD KADT KRMKRL 
LGKA 

> RXA02420 (1-381, translated) 127 residues 

VARVKRSVNA KKKRREILKS AKGYRGQRSR LYRKAKEQWL HSMTYSYRDR RARKSEFRKL 
WIQRINAAAR MNGITYNRLI QGLRLAEIEV DRKILADLAV NDFATFSAIC EAAKAALPED 
VNAPKAA 

> RXA02463 (1-114, translated) 38 residues 
MTYVHCXGRT GRAGHNGTAV TLVGFXETXK WTXXDNEX 

> RXA02468 (1-531, translated) 177 residues 

VEITDALEAL GINRTFAIQE YTLPIALDGH DFIGQARTGM GKTYGFGVPL LDRVFDSADV 

AETDGTPRAL VIVPTRELAV QVGDDLQRAA TNLPLKIFTF YGGTPYEEQI DALKVGVDVV 

VGTPGRLLDL HKRGALSLDK VAILVLDEAD EMLDLGFLPD IEKILRALTH QHQTMLF 

> RXA02522 (1-543, translated) 181 residues 

MWARDINFLY MSTEQELQIG KVVKSHG1RG EVVVELSTDD PDIRFAIGEV LNGKQAGKEH 
SLTIDAARMH QGRLLVKFAE VPDRTAADSL RGTRFFAAPL EDEDDEDGFY DHELEGLRVI 
HEGEDIGEVT GVMHGPAGEI LEVRLTSGKE TLIPFVHAIV PEVDLEEGTA TITPPEGLLD 
L 

> RXA02533 (1-567, translated) 189 residues 

MEDDLSAALV KALFDARTQR RLSISALAES SGVSRAMISR VENAEAQPSA ALLGRLSGAL 
GMTLSELIAQ AEGGYDRGAR RSKQSVWTDP ATGYTRRAVS QPSESPLELV EVMLPPGAEV 
GYPADAYRFM DQVVWVLEGA VRITEGEEVH ELSTGDCLRF GPPRDTDFAN PTTVATRYLV 
ALDKRVPRA 

> RXA02615 (1-636, translated) 212 residues 

MQFAQNPRLT NDAVILEPLS HQWTQDLQEA VASQELWRHW FVALPTPEGM AEE I DRRLAE 
HADGLCAPWA IISAATGRAV GMTSFHTLDH ANKRLEIGRT WMAAHVQGTG INPSVKFLQL 
QRAFEDLGVN AVEFRTNWHN HRSRAAIERL GAKQDGVLRK HRIHPDGTVR DTVIYSITND 
EWPAVKLTLM ERLYRHMQVP IIPNEASLFD AS 

> RXA02633 (1-264, translated) 88 residues 

MKKDIHPDYH AVVFQDAGTG FQFLTKSTAS SDRTVSWEDG NEYPLIVVDV TSESHPFWTG 
AQRVMDTAGR VEKFERRFGG MARRKKKA 

> RXA02635 (1-234, translated) 78 residues 

MSAHCQVTGR KPSFGKSVSH SHRRTSRRWN PNVQRRKFYV PSEGRTITLT VSTKGLKVID 
RDGIEAVVAQ IRARGEKI 
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> RXA02636 (1-162, translated) 54 residues 

MARNDIRPII KLKSTAGTGY TYVTRKNKRN NPDRISLMKY DPVVRKHVEF REER 

> RXA02637 (1-303, translated) 101 residues 

MAKKSKIAKN EKRKEIVARY AERRAELKAI ISNPNTSDED RLDAQFELNS QPRDAAAVRV 
RNRDSHDGRP RGYLRKFGLS RVRMREMAHR GELPGVRKSS W 

> RXA02657 (1-3582, translated) 1194 residues 

MARL S HMAKQ SSFVHLHNHT EFSMLDGMAK I DMLADEVKA QGMPAVGITD HGNMYGSNPF 
YRKMTEMGIK PIIGIETYMA PESRFKKERV RWGEPHQKSD DVSGSGAYLH QTMLAENTTG 
LRNLFYLSSM ASYEGQLGKW PRMDADI I AE HAEGI IATTG CPSGDVQTRL RLGQFDEALE 
AAAMWQDIYG RDNYFLELMD HGLDIETRVR SELLEIGRKL NLPPLVTNDC HYVLESQAQA 
HEAMLCVQTG KTLHDEDRFK FGGTGYYVKS AEQMRALWDD MVPDGCDNTL WIAERVQSYD 
EIWEEHSHDR MPIADVPEGY TPTTWLHHEV MAGLEDRFSG QQVPEDYIER AEYEISVIDM 
KGYPSYFLIV AE I I KHARS I GIRVGPGRGS AAGALVAYAL TITNIDPMEH GLLFERFLNP 
ERPSAPDIDI DFDDRRRGEM IRYAADRWGE DKIAQVITFG TVKTKQALKD SARVQMGQPG 
YQIADRVIKE LPPAIMAKDI PLSGITDPDH PRFNEAGAVR QLIETDPDVK RIYDTARGLE 
GVVRQSGVHA CAVIMSSVPL LDCIPMWKRP ADGALITGWD YPACEAIGLL KMDFLGLRNL 
TVIGDAIENI KANRDGEVLD LENLAIEDEE TYKLLGRGET LGVFQLDGGG MQELLKRMQP 
TGFNDIVAAL ALYRPGPMGV NAHWDYADRK NGRKPITPIH PELEEALEEI LGETYGLIVY 
QEQIMRISQK VANYTAGQAD GFRKAMGKKK PEVLEKEFAN FEGGMKANGY SDAAI KTLWD 
TILPFAGYAF NKSHAAGYGL VSFWTAYLKA HYAPEYMAAL LTSVGDNKDK SAIYLSDCRH 
LGIRVLSPDI NESSLNFLPV GTDIRYGLGA IRNVGAEVVD SILDTRKEKG LFKDFSDYLD 
KIDTLPCNKR ITESLIKGGA FDSLGHARKG LMLVFEDAVD SVIATKKAAD KGQFDLFAAF 
DSDNNDDVAS FFQITVPDDE WDRKHELALE REMLGLYVSG HPLDGYEDAI AAQVDTALTT 
IVAGELKHGA EVTVGGIISG VDRRFSKKDG SPWAIVTIED HNGASVELLV FNKVYSIVGS 
MIVEDNI ILA KAHISIRDDR MSLFCDDLRV PELGPGNGQG LPLRLSMRTD QCTMSNIAKL 
KQVLVDNKGE SDVYLNLIDG DNSTVMILGD HLRVNRSASL MGDLKATMGP GILG 

> RXA02682 (1-327, translated) 109 residues 

MSYHDHSDIE YLKKIGANSP DAFKAFVHFD EAALRGPNKK IPRNYTENIA LAVAFTTQCA 
YCIDIHTAAA KKEGVTTEEL AEVALIAAAL RAGGAMTHGA LAMKLYDEN 

> RXA02752 (1-495, translated) 165 residues 

MAVKIKLQRL GKIRTPHYRV VIADARTKRD GKVIENIGIY EPKAEPSVIK INSERAQHWL 
SVGAQPTEAV AALLKVTGDW QKFKGIEGAE GTLRVAEPKP SKLELFNQAL SEANNGPTAE 
AITEKKKKAR EDKEAKEAAE KAAAEKAAAA ESEEAPAEEA AAEEA 

> RXA02755 (1-1995, translated) 665 residues 

MSAPESPTNT TPDPLNASTE ELLTAAVEAL GGARRAGQEA MAKAVTKAFD TERHLAVQAG 
TGTGKSLAYL VPSIRHAQKS DSTVIVSTAT IALQRQLVNR DLPRLVDALE PLMERRPTFA 
IMKGRSNYLC MNKVARQEEL NQEDALIEQE DISWLGKHIV RLNEWANETE TGDRDDLDPG 
VPDLAWKQVS VTARECIGAS RCPHGEDCFA E I ARGKAKE A DVVVTNHALL AIDALSDVSV 
LPEHDVVVID EAHELDGRIT AVASAEITVN SLNLAARRAS KLDSDKREER VQEIAGDLET 
LLQTMQPGRW NDMDEGSKGT LVALKDALWA LRAQIAGAPE GEAANDPERF AERQNLSNHL 
MEIHDANVRI LEVFAEEDPS KQYDVVWHNH DDRRGDSLNV APLSVAGLLH EKLFAENTVV 
LASATLTIGG NFNAMAASWG LPKGSWDSMD AGTPFDPAKS GILYTARHLP DPGRDGLPEE 
TLDEIYELIT AAGGRTLGLF SSKRAAEQAT KAMRLRLPFD VLCQGDDNTA ALVKKFSDSE 
NTCLFGTLTL WQGVDVPGRS LSLVLIDRIP FPRPDDPLLQ ARKEAADAEG RNGFMEVAAT 
HAAL LMAQG A GRLLRHVGDR GVVAVLDHRL STKRYGGFLR FSMPRFWETT NPETVRAALK 
RLVTK 

> RXA02764 (1-2784, translated) 928 residues 

MSEYKPPIPS DPQVRLIKPT SKLRPRSWEG EVSHLVKQGT GLWRVTGEAG SGVSSAVVDT 
VLERIRQGWE PSSMLVVATS KEAASRLRQE ISESVAQMDY VSEGPLVRSV HSVAFALIRD 
ASDDDVRLIT GAEQDAVIRE LLRGHADDGR GGWPQEQREG LRMVG FARQL RDFLLRAVER 
GVGPDELVEL GERFERANWV AAGEFLREYK QVMKLSGAHS FSASELVTEA LRGPEPSVKY 
RGVFIDDAQH LDPKSAELVS RFFPEAELAV VAGDPQQSVF RFRGANPDFL TKLSVDHEVV 
LKGRRKASTS I VVAETESAH ADLLADTVRR AHLIDGRSWS EIAVIVRSAG MIAPIWRTLL 
AAGVPVHISP TDVVLAEQRI VAAMILGLRA LTESLNAIEL EDLLLGPIGG ADPVTLRRLL 
RGLRQAEMKM GGQRRAIEVL RSLLAESDAE MLGFLTDREL NLLERVRSVL EAGREALAEH 
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GSIEEVLWAL WSATDLSNSL SAISLRGGAS GSQADRDLDA MMALFDAAGD YVERYPSAGV 
RSFILHISEQ ELPTGMRERR GAI PEAVEVL TAHATTGREW KRVIVAEVQE GSWPSLGETG 
TLLGQEEFVD LVDEGIDPDI IISRSAERLA EERRLFYLAT TRSTESLLVT AVNSPDSDEV 
REPSRFLELL SQPIVVLEGE EASAIAEPEE IGHRLLSIPA MVAELRRVVN DPRDPRRKQA 
ARQLSRLAEA GIPGANPAEW TNLRTPSTDE ELIKGAVSLS PSRIEQLLNC PLRAVLDRLD 
SEEETPIAML KGTLVHAFAE AVAGGVDAAL AEEKVTSAYM QLANVPSWSR ESTEIAFRRI 
LSRTDTWLKT SRADFTEVGT EMDVSVTIDD SVSIRGRMDR LERNKSGELV VVDFKTGKTQ 
IAAKDMGDHP QLFAYQLALS KGVLHGDK 

> RXA02785 (1-3855, translated) 1285 residues 

PVSYPLVEDI EVVLDTIATA QHEDDYAQLC FRVFCEKVWL CEADLHAAIS AYAAHDLTAA 
ILQHAADSTP LSRRDQDEVT ALPELVLGAT ARILGEVKAA EFI SHALAAM AFVRAEYGKV 
AAWGAKRLPG VETHLWVREV SRIDRALGVG DEQSMFRWSD DGPAEDANTQ QWLPACYCRS 
CGRSGWMVSL EQGTNI PVLE EQKIRLNSFE QPHKQRALLD ATSEQRAAIE QGRSVAGPRG 
VDGTSAVLWF HSASNELSTR QPSPEEEQSG SSIAVLTHFG PEADDLSAKQ TCPSCGDVDS 
IRYIGSGIST LLSVSLSNLF GMADLDSAEK KTLVFADSVQ DAAHRAGYVQ ARS RAFALRT 
YTRRAVGDNE VTLPSISRAL MDNATSGRTR YELLPPDLTD LDI YKPYWHP DASKAERREA 
SRNVHKRLSF DLALEFGQRA DLPRSLALTG ALSAFVDLPK GVALSAAAEA LYAIEVPTLD 
IEDENLRLRW VQGALELLRA RGGINHEWFG AYLRTDGNPY MLNRRQARAE GIPGFVRGGA 
PEFPRVGSAL SGSLRSSTGT TPLGSPRGRY ASWTSQVLGI STHDAATAIT KLFDALSNRS 
ILSSISTDSG GKIYCLEAER IRIFSEDHPE VLECSVCHAQ TGVTDHVRDF LDGAPCFSPS 
CGGVLHIEEV EDNYYRRLYS AIEPRTVIAR EHTSMLKKKD RLALEQSFRG GEGSAKQSPD 
APNVLVATPT LEMGIDIGDL STVMLASLPT SVASYVQRVG RAGRLSGNSL VLAVVRGRGV 
TLPRLNQPLS MIKGAITPPV AYLSASEILH RQFLAYVIDC LDTRAELPKL ETAIDVFDNA 
AGKTPLVALL KAQIHAGLDP LLEEFVRTLN MQISIDNIFE LRTWASGNST DSLLALLETS 
QKEWMEERRS LTARRGELEK IFDKLDARND AHDEELKEEK RKTAASLKAV KLQIRDLLGE 
FWIAALERYG LLPNFTLVDD SVELNVAVTS FNPQEVEFDT KNHAYSRGIS AALFELAPGA 
TFYAQGIAAK VDSIEIGEHG SAIEQWRLCP VCSHSEILQP GVSTPGSCPT CGSPAFADKG 
QILEVVQMRK VSSAVEKTRA AISDDREDRF STRFNQHVSF VVPPDGHGKS WYLNDGFGIE 
HLPKVELRWL NLGIGNGQKR RLGGFEVTSP LFNVCRHCGH LDSEAGANSR WDHRPWCPHR 
YEQKEDTVSF ALGRTLKTQG VLMLLPEYFG SEADSMVVTS LIAAIKLGFR EVLGGDPDHL 
DVTSVQVPRT SGDGALDALL LHDQV 

> RXA02819 (1-612, translated) 204 residues 

KLQIGDVIAM PGRKRPVLAV VMTPANQSRD PRPWVTTESG WSGRVDAESF TNPPITIGHM 
RLPRQAIEEP RRNARRVQEL FRREHFKRPN KMREFARVRP NEAVTKLRNA IRDHEAHHWP 
DREHLARTAE RMIRKERDLA KLTGNVDKAR ETLGRTFERI LSLLSEMDYV DYSNPDNPVI 
TDEGERLAKI HSEADLLVAQ CLKR 

> RXA02826 (1-399, translated) 133 residues 

MAPKKKKKVT GLIKLQIQAG QANPAPPVGP ELGAHGVNIM EFCKAYNAAT ENQRGNVVPV 
EITVYEDRSF DFKLKTPPAA KLLLKAAGLQ KGSGVPHTQK VGKVSMAQVR EIPATKNEDL 
TLAI STLLRR SSL 

> RXA02833 (1-579, translated) 193 residues 

TRVLSLRMGR SFSLAVSVEP EQEIPKPQLK QEFKYQPDAL VFSSNKAPKQ YEVGGRGEAS 
TSDGWEGTHS APAPEPHPAP IADREPELAT PQRIPRETPA HNPNREVSLN PKYTFESFVI 
GPFNRFANAA AVAVAESPAK AFNPLFISGG SGLGKTHLLH AVGNYAQELQ PGPRIKYVSS 
EEYHQRLHQL RAR 

> RXA02883 (1-912, translated) 304 residues 

MSFHITSVNV NGIRAAVKQR SETNLGFLPW LEETRPDVVL LQEVRASEKD TATALQPALD 
NGWHYIGAPA AAKGRAGVGI LSRHELEDVN IGFGSFLDSG RYIEATIKDT TLDVPVTVAS 
LYLPSGSAGT DKQDEKYRFL DEFEGFLDQR AKERSHMVIG GDWNICHRRE DLKNWKTNQK 
KSGFLPDERA FMDSVFGTFP DEATQVAGAG DFFGAVDYEG TRRREATTDP AWFDVARRLQ 
PEGDGPYTWW TYRGKAFDTG AGWRIDYQAA TAAMLERAER SWVDKAAAYD LRWSDHSPLN 
VIYS 

>RXN00061 TRANSLATE of: rxn00061.seq check: 8093 from: 1 to: 2667 

VTEKTDQTLMLIDGHSMAFRAFFALPAENFSTSGGQATNAVYGFLSMLSTLLKDEQPTHV 

AVAFDVGRKTFRTDMFPAYKAQREATPPEFKGQVEILKEVLSTLGITTIEKIDFEADDVI 
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ATLSVAAKPLGFKTLIVTGDRDSFQLVNDTTTVLYPMKGVSVLHRFTPEAVEEKYGLTPR 
QYPEFAALRGDPSDNLPNIPGVGEKTATKWIAQYETLDNLLDHADEIKGKVGASLRERIE 
QVRMNRKLTEMVKDLELPLGPDDFEMKPVQVAEVAAKFDDLEFGTNLRERVLAVVKAEGS 
AAPVEEVEAEQVVVDTQSLAQWLPARAGQALALALAGVAKPAAGDTYALAIADTKRHAVL 
VDVADISAEDEKALATWLASEDPKMLHGAKAAYHMLAGRGFELHGVVHDTAIAAYLLRPG 
QRTYELADVYQRHLQRQLSTNDNGGQLTLLDAADDQSLVDDVIAILELSEELTKQLQEIQ 
AFELYHDLEIPLSGILARMEAIGIAVDVATLEEQLKTFIGQVAQEEEAARELAEDPTLNL 
SSPKQLQVVLFETFGMPKTKKTKTGYSTAAAEIEALAIKNPHPFLDHLLAHRQYQKMKTT 
LEGLIREVAPDGRIHTTFNQTVASTGRLSSTDPNLQNI PVRTEAGRKIRSGFVVGEGYET 
LLTADYSQIEMRVMAHLSQDPGLIEAYREGEDLHNYVGSKVFNVPIDGVTPELRRQVKAM 
SYGLVYGLSAFGLSQQLSI PAGEAKQIMESYFERFGGVQRYLREIVEEARKAGYTETLFG 
RRRYLPELTSDNRVARENAERAALNAPIQGTAADIIKVAMIRVDRSLKEAAVKSRVLLQV 
HDELVVEVAAGELEQVREILEREMDNAIKLSVPLEVSAGDGVNWDAAAH 

>RXN00066 TRANSLATE of: rxn00066.seq check: 6030 from: 1 to: 813 

VTDPLSAALDSGRINHAYLFSGPRGCGKTSSARILARSLNCVEGPTSTPCGVCNSCVALA 

PGGPGTLDVTELDAASNNGVDDMRELRERANYAPAESRYRVFIIDEAHMISTQGFNALLK 

IVEEPPAHLIFIFATTEPDKMIGTIRSRTHNYPFRLLTPGDMRKVLKNAVDGEGVHVDDS 

VYPLVIRAGGGSPRDSLSILDQLIAGSGPEGLTYERALPLLGVTSFTLIDDSIHALASKD 

NASMFTTI DNVIEEGLEPRRFTIDFLSTRSG 

>RXN00103 TRANSLATE of: rxn00103.seq check: 3594 from: 1 to: 4560 

MAKSILSRFRPQVAEWFRDVFASPTPVQEGTWEAVSKGKNALVVAPTGSGKTLAAFLWAL 

DSLTEQTGQQVLDTGTPVPVRGGKVKVLYISPLKALGVDVENNLRAPLTGIARTASRMGL 

DVPNITVAVRSGDTPSAERARQVRKPPDILITTPESAYLMLTSKAGATLSDVDVVI IDEI 

HAMAGTKRGVHLALTLERLEKLVGRPVQRVGLSATVRPLETVAGFLGGGRPVEIVAPPAE 

KKWDLTVTVPVEDMSDLPVQEPGSTIGELVMDDPLGITGESALPTQGSIWPHIEQQVYNQ 

VMSAKSTIVFVNSRRSAERLTSRLNEIWAMEHDPESLSPQLRRDPAQIMSSADVAGKAPQ 

VIARAHHGSVSKDERATTETMLKEGRLRAVISTSSLELGIDMGAVDLVIQVESPPSVASG 

LQRVGRAGHTVGATSIGSFYPKHRSDLVQTAVTVQRMKEGLIEEIHVPKNALDVLAQQTV 

AAVSIKDVQVDEWYETIRKAYPYRDLAREVFDSVIDLVSGVYPSTDFAELKPRVVYDRVS 

GVLEGRPGSQRVAVTSGGTI PDRGMFGVFLVGDGPRRVGELDEEMVYESRVGDVFTLGAS 

SWRIEEITRDQVLVTPAPGHTGRLPFWTGDAAGRPAELGKALGAFRRSTLTDPSSSGLEG 

WAHDNLIAFLQEQEESTGVLPDEKTLVLERFKDELGDWRIVLHTPYGRGVNAAWALAVGA 

KIAEETGMDAQAVAGDDGIVLRLPEGDEDPSAALFMFEAEEIETLVTEQVGNSALFASRF 

RECAARALLLPRRNPGKRAPLWQQRQRAAQLLDVARKYPSFPIILETVRECLQDVYDLPA 

LKNLIEDLQLRKVRIAEVTTQQPSPFASALLFNYTGAFMYEGDSPLAEKRAAALALDPAL 

LAKLLGEVELRQLLDPDIIAEVHQQLRRQGDRAARNNEELADSLRILGPI PLDELGEHIT 

FENPDLEDRAMTVRINGREHLAQVLDAPLLRDALGVPVPPGVPAQVETITDALEQLVNRW 

VRTRGPFTANDLAEAFGLGIATAITALQSAPVIEGRYRQGVDVQEYCATEVLSIIRRRSL 

AAARKQTRPVSQSAFARFLLDWQQIAPVGATPELRGVDGTYTVIEQLAGVRLPASAWEDL 

VLPRRVADYSPIHLDELTSNGEVLIVGAGQAGSRDPWISLLPVDYAAQLVGEASTSMSPL 

QDAVLDQLRAGGAFLFSDILEENFGYTTAQLQEAMWGLVEAGLVSPDSFAPIRARLASGT 

TAHRAKRRPARSRLRTRTSFASDVPPDMRGRWTLSVQPADATSRSVAHGEGWLDRYGVLT 

RGSVVAEDIVGGFALAYKVLSGFEESGKAMRGYFIEGLGAAQFSTPAI IDRLRGHDDSPD 

VEGWPSGATDPDVYLIAAADPANPYGAALPWPEQGPSRAAGAMVVLCDGLLLAHLTRGGR 

TLTVFSDNIPKTATALITYERLTVEKINGDNVFDSPLLEQFRKHGATITPKGMRFRPPVA 

RETPSDTLPTRTFRGGFGRR 

>RXN00163 TRANSLATE of: rxn00163.seq check: 899 from: 1 to: 618 

MKLLLASNNAKKLKELQRILDQAGLDSVELLALRDVEAYDEPIEDGRTFADNAQIKARAG 

VTHTGIATIADDSGIAVEELNGMPGVLSARWSGAHGNDTANNELLLAQMEHVPDERRNAA 

FVSVCVLALPDGQEFVQEGRWEGQLLRGPKGENGFGYDPLFIPAEEIDGQGRSSAELSAE 

EKDALSHRGQALRGLVEKIAQVAAAS 

>RXN00407 TRANSLATE of: rxn00407.seq check: 2077 from: 1 to: 266< 

MVAEHAAGDWVVLAGFQWLDKIDYVIDCFKPENIVLEFGSTMTPEDADRNEYLRRTQAKF 

QLRGILSTNPESAARGSVRLAGAKQALARKMPLADAESELHPMGTTWMRSGDTLLKAHPD 

YADLIATTVELAAECAFTLDLVAPNLPKWDTPGEHTEMSWLAHLVSTRIDTRYVGRSADI 

KARAATQIDYELGVIEKLGFPGYFLVVNDLVEFCRDSNILCQGRGSAANSAVCFVLGITN 
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AEPISAGLLFERFLSPDRDGPPDIDIDIESGRREEVIQYVYEKYGRDNAAQVANVITYRT 
KGAMRDAARALGYPQGAADAWAKGTSEPPDDVLELAAQFKGQPRHLGIHSGGMVICDRPI 
ADVVPVEWARMDNRSVVQWDKDDCATAGLVKFDLLGLGMLEAIHHMLDLVAEHRGKKINL 
WELDLAEPEVYDMLCKADAVGVFQVESRAQLSTLPRLKPRTFFDLVVEVALIRPGPIQGG 
SVHPYLRRRAGEEAITYDHPVLEKSLGKTLGIPLFQEQLMQVAVDAAGFSGGEADSLRRA 
MGSKRSPERMAALRSRFFQGLKDTNGIVGETAEKLWNKIVAFAAYGFPESHSQSFASLVY 
FSAWFKYHYPAEFCVGLLRAQPMGFYSPQSLISDARRHGVSILPITVNDSGVEADAPNGA 
IRLGLNLVKGLGHDAAQRIEDNAPFDSIPDLSRRADLNVAQVEALARAGAVDCLGVGRRQ 
ALWQAGVAATEKPGMLPGLSVIEAPALPGMSAFELMATNISATGVTADYQPMALIRERME 
ELGIVPADRLLEVEDGTRLRIAGIVTHRQRPQTASGLTFLGMEDETGLMNVMVSVGLWQR 
QRVLARNAKALIIRGIVQNAQGVATVVADRLEPLDMGEFLSRGSRDFR 

>RXN00414 TRANSLATE of: rxn00414.seq check: 6909 from: 1 to: 354 

MQGEASVPFAELHATSSYNFLTGASDPSDVVVQAKKLGLAALSVMDRDGFYGAVRFAEAA 

AEAGMHTVYGAELSLQEGVLTVLCKNPEGYKKLSHLISDAKMAREKRGSSLSAAANGC 

>RXN00460 TRANSLATE of: rxn00460.seq check: 909 from: 1 to: 471 
MPEHPLHVIFDNPVIPPNTGNAIRMCAGTGAHLHLVEPLGFELTEKHLRRAGLDYHDLAD 
VTVHATFDEAMAAVPGRVFAFTTTANTRFTDIAFEPGDALLFGTEPTGLPQEHVEHSRIT 
SELRIPMLPGRRSMNLSNSAAVATYEAWRQLGFVGGV 

>RXN00542 TRANSLATE of: rxn00542.seq check: 3719 from: 1 to: 675 

MAIGDTNITVVGNIVADPELRFTPSGAAVANFRIASTPRSFNRQTNQWEDGEALFLTVNV 

WRQAAENVAESLSKGMRVIVTGRLKQRSYETREGEKRSVFEVEADEVGPSLTFAKADVQR 

TPRGGNSGGNYGGGNQGGGLGGNQGNQQGGFSNQNSGGFGGNQGNQQQSNQGGFGGNQNQ 

SQGNNFNQGGFGGGSPQAAPDNDPWNSAPPAGSGGFGGADDEPPF 

>RXN00545 TRANSLATE of: rxn00545.seq check: 1627 from: 1 to: 267 
MI ILDPSQDERTVAPSLDKFLEVVRKDKGDVVKVDVWGKRRLAYPI DKKEEGVYAVVDLK 
CESATVLELDRVLNLNDGVLRTKVLRLDK 

>RXN00562 TRANSLATE of: rxn00562.seq check: 810 from: 1 to: 723 

MDADPLIEDDVSGAEVKDSSDEPLLALTRYVFDRGERPVTRGLFHQVAAILS IVSGSVLS 

TYAWMELVWWQALGVMVYALAMLGLFAVSAAYHRGPWRRLHTVAWWRKADHSTIAVFIAA 

TYTPLCLIVLEPGTAAWMLGIAWVGAIDSVIMNMVWINHPRWLSVLVYLALGWLIVPLVP 

QLWSGAGPTVVWLLLAGGIVYSVGALVYGFKWPGRNARVIGYHEHFHIATIVAAIVHLVA 

V 

>RXN00625 TRANSLATE of: rxn00625.seq check: 6900 from: 1 to: 942 

GTDEDYIRVAFIYDQTTVKPVGESRIFDDAAFTGTARQPLAQEFQPLNDSEKSFVGVVNH 

FKSKGSVTRGDADTGDGQGNNANVRVAQAQALIDHLENQDDWASKPI FILGDTNSYAKET 

AMTTLYGAGYTNIATEFDAGYSYQFSGRIGSLDHALGNEAAMKHVIDAEVWDINADEAIA 

FEYSRRLNNTSDVFENNVFRSSDHDPIKVGFNLSETTEPTI PVEPTDPAEPTDPTTPVKP 

TDPVETTDPSEPTDPAEPTDPAEPTDPEETKKPEEPKNPGSSNGSSQYATIAAIIAAILG 

AIALAFQFFHSSSN 

>RXN00673 TRANSLATE of: rxn00673.seq check: 3349 from: 1 to: 402 
MPP KARTNARRT GRRVVKKNVANGNAY I KS T FNNTIVSI TDTNGAV I SWAS S G H VG FKGS 
RKSTPFAAQMAAENAARKAMDHGMKKVDVFVKGPGSGRETAIRSLQAAGLEIGSISDVTP 
QPHNGCRPPKRRRV 

>RXN00706 TRANSLATE of: rxn00706.seq check: 3516 from: 1 to: 573 
MTENYIPRLKTRYQDEIRTKLQGEFEFENVMQI PGVTKI VVNMGVGDAARDSKLINGAIE 
DLTAITGQKPQLRRAKKSIANFKLREGMPIGAKVTLRGDRMWEFLDRLLTVALPRIRDFR 
GLSDQQFDGHGNYTFGLTEQTMFYEIDVDKIDRPRGMDITVVTTAVTDDEGRSLLRELGF 
PFKGEDGNRQQ 

>RXN00709 TRANSLATE of: rxn00709.seq check: 7555 from: 1 to: 366 
VIQQESRLKVADNTGAREILCIRVLGGSTRRFAGIGDVIVATVKEATPGGNVKSGEIVKA 
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VIVRTKKETRRADGSYISFDENAAVIIKNDNEPRGTRIFGPVARELREKKFMKIVSLAPE 
VI 

>RXN00714 TRANSLATE of: rxn00714.seq check: 3128 from: 1 to: 561 
MATITRTDRLILVPLTVELEDEAHQIYSDSRIWEHRPQARHTNVRVTRDIIKRTNESWGK 
KDLGPWGVYLRDRPSEFVGVGGVELIDGKVWDLKYRLRPDLWGNGYATEISNAATLATKR 
IDDSLPLTARVTTNHPASFRILEKLGLTPVWEGRRVGTEDDPNEPDVRI YSDRPLSDEIL 

EMLKQRP 

>RXN00724 TRANSLATE of: rxn00724.seq check: 5366 from: 1 to: 1977 
VGIGDATEGDLVTIVGQVAFAKQSYTQSGKMLYKVTVLTETERIGISFFGAKHIPRLLPE 
GTRALFTGKVKFFRNEPQLSHPEFIVI PDPGSGRRLTATGGMKSLAAYGDVEEVALRLVD 
REYIPI YAGTATMTTWRIMAAVQRVLETMPVIKEPLSVVPEGMPSFDEAIRGIHDPGHES 
PSTFINRLKYNEALSLATVMAIRRADTKNRKAPPMPRALKGHQHMLIDALNFQLTVGQKQ 
VIREISADIEQRVPMSRLLQGEVGSGKTIVSLIAMLQAIDSGRQCAMLAPTEVLATQHAR 
SLSKTLDDAGLDINVVLLTGSMPTGAKKEALLEII SGDADT VVGTHALIQDTVEFFDLGL 
VVVDEQHRFGVEQRDQLRTKGREGLTPHLLVMTATPIPRTIAMTVFGDLAVSTLRELPGG 
RRPIQTSVIPDHKPGWVKRGWERIGEEVLAGRQAYVVCPRIEGEGGVLEIHAYLSEQVYP 
GLNVGMLHGRMDTDLKDSVMQEFAQGEIDILVATTVIEVGI DVANATVMLIREAERFGVS 
QIHQLRGRVGRGQHDSLCLLHTTFDEDSPQGQRLAAISTTTDGFQLSELDLQVRQEGDVL 
GTRQSGSDTKLRHLSFISDQKI IERALIDATELVAASRSRALELVSDIAMINQEYLEKS 

>RXN00790 TRANSLATE of: rxn00790.seq check: 8140 from: 1 to: 1062 
MSVQLTCPTDI IRNRPTPLKDGDRVIVYGKPAFYAGRGTFSLWVTDIRPVGIGELLARIE 
ELRKRLAAEGLFDPARKKRLPFLPNRVGLITGRGSAAERDVLSVAKDRWPEVQFEVINTA 
VQGASAVPEI IEALRVLDQDPRVDVI IIARGGGSVEDLLPFSEEALQRAVAAAQTPVVSA 
IGHEPDTPVLDNVADLRAATPTDAAKRVVPDVAEERMLINQLRSRSAAALRGWVQREQQA 
LAAIRTRPVLADPMTPINRRRDEIAQAVGLIRRDVTHLVRTEQALVASLRAQVSALGPSA 
TLARGYS VVQVI PRDGS APEVVTT I EQS PPGSQLRI RVADGS I TAASMGTQQAN 

>RXN00807 TRANSLATE of: rxn00807.seq check: 4862 from: 1 to: 1242 
VFDSLAGSKTVSKTLFDAASSARALVRARTTERARARAEHQNPAMIHDSGFAQSWLFTGP 
PGSGRSVAAKVFAATLVCSNPDVVGCGQCEDCRAAMGGSHPDIEHIVPQQLSIGVDAARE 
VIKAAAVS PVAGNWRVVIFENADRLTMQAANALLKTVEEPTESTVMILCAPTTDPRDIAI 
TLRSRCRHLYIPTPSIAEVARILVAEGNVSQADAELAAAASGAHIGRARYLAHNNAAQRR 
RASILNLAELIFHGDVAFRSVNTLVKMVETEAKDSNKEKEEGDLEAVRISLGMGAKGKGV 
HKAVRGGAGDFKALEDQQKLRRTRFLRDSLDLALVDLAGIYRDAI IISSQAQVGLTHPDM 
EGLSQELATKVSQEGLLACLDAISKCRESFGFNVRPIVAMDALVGRLRKAYKVS 

>RXN00817 TRANSLATE of: rxn00817.seq check: 6901 from: 1 to: 2394 

LTTPDFESEKTQAMRPSFGEELAAIVSKRYSESTLTHMVTLPASKAKYVDWPSWVPASLR 

DALVNRGINKLFSHQEQTAHLAWNGQHVVVATGTSSGKSLGYQLPILSALGTDPTACALY 

LTPTKALGSDQLTSTSTLLRDI PDFHPINPAPYDGDTPSEARSGIRDLSRFVFTNPDMVH 

ASMLANHPRWARLLRHLKFIVIDECHAYRGVFGANVSMVLRRLLRIAAFYGSHPTVILAS 

ATSSDPEIHASRLLGAPVKAVTEDGAPTGERTVLLWEPGFIEGAEGENGAPVRRAASTEA 

ANIMATLISEGARTLTFVRSRRQAEIVALRAQEELSTLGRPDFARRVASYRAGYLAEDRR 

RLERLLDDGTLLGVASTNALELGIDVGGLDAVVTAGFPGTVASFWQQAGRAGRRGQGSLV 

VLVARDEPMDTYLVHHPAALLEKPVEAAVFDPTNPHVIRGHVYCAAVEKPLTEAEVAAFG 

AQKVVEKLEIEGLLRKRPRGWFAVEKPMSEDPDELSPDSAHQQVSLRGGSGSEFMIVDIT 

DGRLLGTIDSAKAMSQTHPGAVYLHQGESFVIDELDLEENLALARPELPDYTTYARSDTD 

IRITSAPLEDEVFDAGGGLWVANVEVQVTDRVTGYVTRLSDGTTLDATPLYLPPQILQTR 

AVAYTIDPLALEAMGIPAADIPGALHAAEHAAIGMLPLLATCDRWDIGGVSTALHADTGY 

PTVFVYDGMDGGAGFADTGFRRFAQWIEATFEVVRSCSCESGCPSCVQSPKCGNGNNPLD 

KAGAI KLL GAMVT LLGT S 

>RXN00890 TRANSLATE of: rxn00890.seq check: 1452 from: 1 to: 1299 
LSIATVVALLFSGLLGAVESALSSVSRARVEQMLKDEASGSASLLRVIDERALHINMLIM 
LRTLLDASAAVFAGAIAVNVMDSWAWGIVLAIVVVSLLTFAVVGVFGRTVGRKNPYSVML 
RSAVVLSGLAKILGPIARGLIWIGNI IAPGPGFRNGPYATEVELREMVDIAQEHGIVEIE 
ERRMIQSVFDLASTTVRQVMVPRPEMIWIESGKTAGQATALCVRSGHSRIPVIGENVDDI 
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IGIVYLKDLVQKTYYATDGGKSVLVDEVMREATFVPDSKSLDALLQEMQEDHKHIAILVD 
EYGGVAGLISIEDILEEIVGEIADEYDAREVAPIEKIGDRTYRVVSRLSLEDLKDHIEEE 
LDLEIEFGDEIEDQVDTVGGLIAFELGRVPLPGATVETCGLKLTAEGAKNRRGRLRMHSA 
VVEVGEPSEDNEG 

>RXN00897 TRANSLATE of: rxn00897.seq check: 6537 from: 1 to: 1005 

MTPSLPRFRSQKPAVGDRVVARRRIPGANVHWTDVIGHVIGVDPLVVRPQSVGGMPSDAE 

EIVIPDDQLEVIKILSPRTIRNSDIRAVEVATAKAFPGLVNEWHDGWLLRAGDGIAERSN 

SASPLGPSVGSEPVPMEDISRFYARHDLPVKLHI PERIGRPAQKVIDADPQKWVMGPEIL 

VMTKSLDHVESHELPGGLEFSVDKQPDQEWLGMYHFRGQALPAHALELLRTQIEGRMGFG 

RLTTPAGQTVAITRATITAAEERIFLGYSAVEVDPAFRRQGLGTALGSRIQEWGAEQHAQ 

EAYLQVVAHNEAGIGLYQKLGFSEHHRHRYAERKF 

>RXN00990 TRANSLATE of: rxn00990.seq check: 3149 from: 1 to: 465 
IPVLVATDIAARGIDVDDVSLVVHVDPPAEHKAYLHRAGRTARAGTSGTVVTLVMDEQIK 
EVRELFQKAGVTAAEVKVNENSPELAKITGARRPSGVALPAPGQQQPKREQKNTHNRSDS 
RGSSRNPRRRGQSGSRSTGRSNPRRQTSRKDGPKS 

>RXN00994 TRANSLATE of: rxn00994.seq check: 7403 from: 1 to: 351 

MTTFLELKLPDEIVRELRSQGITEAFPIQEAAIPDALAGKDVLGRGPTGSGKTFTFGLPM 

ITRLARSGASKPGRPRGLVLVPTRELAAQVRERLDDPARVMGLRVLEVVGGVNINRN 

>RXN01030 TRANSLATE of: rxn01030.seq check: 392 from: 1 to: 1176 

MTSTTQPGTTPELSADTHSEPWDVVIENTLEPFQKVVRQFIIDRPYSGIFLTMGGGKTLT 

TLSALTYIQPPGHILVVAPLNISRLTWPEEVRKWNIPVNAISLITNERGTKLTRAKRLKL 

YEETATTPPTLYYITINLLEDIVNYFGDRWPFWTVIIDESQTISDISSKRTRALFSVRPY 

IGRLILLTGTP SANKFDS I YAQVAVLDYGAS LGDN I D V FRARWCAP D 1 1 T DKQVRRWK PA 

NKQAEAEVYRTISHLVMSAVNTDIKLPPLHFVDHEVHMSDDEHRDYELFKKDAVLAALLD 

MAEENEGGEGADDTDAADSATTTPPASSQPTNPAIPAGLLQAIQQTQDTNGRAIAPVTTA 

ELDHFDDLPVQRQEDLGTLVVISAVHASDSAA 

>RXN01066 TRANSLATE of: rxn01066.seq check: 7389 from: 1 to: 726 
MRRDSFRDRALVVKTYDFGEADRI IVLLTRDHGIVRGVAKGVRRSKSRFGSRLQLFVELD 
VQLYPGRKLSTISGADTVGYYASGIIEDFTRYSCASAILEIATHIAGLENDPHLFEETTR 
ALKNIQDSPEPILNLDEFMLRAMNHAGWAPSLFDCAACGRPGPHNAFHPGVGGAVCLYCR 
PPGSAEVPPEALHMMWLVANGQAARIPREHPEQQTTIHQLTTAHLQWHIERKLPTLAVLD 

QA 

>RXN01343 TRANSLATE of: rxn01343.seq check: 8146 from: 1 to: 708 

MSKNSKAYREAAEKIDAGRIYSPLEAANLVKETSSKNYDASIDVAIRLGVDPRKADQLVR 

GTVSLPNGTGKTVRVAVFAQGEKATEAEAAGADFVGTDELVEKIQGGWTDFDVAIATPDQ 

MAKIGRIARVLGPRGLMPNPKTGTVTNDVAKAIEEVKGGKISFRVDKASNLHAAIGKASF 

DAKKLAENYGALLDEIIRIKPSSAKGIYVKRVTLSSTTGPGVEVDTHVTKNYAEEA 

>RXN01374 TRANSLATE of: rxn01374.seq check: 3251 from: 1 to: 1242 

MSESGALSSTDSLSPGVTIEVRDEIWLVTHVTRSTDGFRVKARGLSDYVRDHEATFFTAL 

DKDLKVIDPTQVTVSLDDSSNYRRTRLWLEATMRKTPVPLYQESLSVADQMLADPLEYQL 

AAVRKTLSSANLRPRVLIADAVGLGKTLEMGMILAELIRRGRGERILVVTPRHIMEQFQQ 

EMWTRFAI PLVRLDSVGIQQVRQKLPASRNPFTYFPRVIVSMDTLKSPKYRAQLEKVHWD 

AVVIDEIHNATNAGTQNNELAGTLGPTAEALILASATPHNGDPESFKEILRLLDPTAVMP 

DGTIDAEAAQRLIIRRHRNSPEVSGFVGEKWAPRNEPQNFLVAASKEENGVAAELNHVWI 

SPGASNPIKDRLFPLDIGEGFSLLPCSLGRNSVQSPQKGLCTRRKTRPRNPFTT 

>RXN01378 TRANSLATE of: rxn01378.seq check: 4647 from: 1 to: 1755 

VKAFLSSPAALGETVSNRLKKASAPEEKRALETLSQLNSAITPQTSQKYQSLLSYLGDIG 

VKKNSDTRVVIFSERVATLHWLQENLIRDLKMPPNSIAVMHGGLPDQEQMRLVDEFKKTD 

SPIRIMITGDVASEGVNLHTLCHNLVHYDIPWSLIRIQQRNGRIDRYGQTHNPS IVTFLL 

DPAEDSKVGEVHVLERLMEREHEAHSLLGDAASLMGKHSERLEEETIREVLRGAQNFNDA 

VADPAEVLENPAGLDDIDWLLAQIAQADAKAETEAEAETENQTAPDAASNSTQHAQRRLY 
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AQESSFLYDCLLEGFNNVPEDSINRGGVGFKKHDNDIVELTPTDDLRRRLDFLPQDYVAA 
RKVKEDLLLASTLMRGQERLNAARTGEDGSTWPSAHYLGPLHPVTSWAADRALATMPRSE 
IPAASGKVTEPTVLLMSTLSNRRGQIVSRSFVASSGPFDTEVLSDPIQWLHSIGLDETAI 
NPGTAALPDDIEQLISLAVQAARGEIRPLMIAARAQAQTRVEHWAKRAEAWNNKRSGAAS 
TSRTARTAKLIEEQQKLSNALEPDRELIRPLAVILPQPATLNTEV 

>RXN01380 TRANSLATE of: rxn01380.seq check: 8341 from: 1 to: 2199 

LDEGNTVPFIARYRKEITGGLDDTQLRDLEERLSYLRELEDRKQSILAAIEEQGKLTDDL 

RSLILGCDTKARLEDLYLPFKKRRKTKADIAREAGLEGLVDKLIDAPSLDAAAQAAAFTT 

EGFEDSKKVLDGARAILIDRFALDADLVGEVREQMYRAGSMAASWAGKEQEGAKFKDYF 

EFSEPFDKLPSHRILALLRGENEGVLSLNLDAGDDIIYEGLIADRFSLDTHTSSWLAEAV 

RWGWRTKLYVSSGLDVRMRLKEKAEEGALDVFATNLRDVLLAAPAGQRSTIGLDPGFRNG 

VKVAVVDSTGKDVATTIVYPHQPQNRWKEAVSELANLCATHGVELMAIGNGTASRETEKL 

AGEVADMIKAAGGTRPTPVVVSESGASVYSASPIAAEEFPDMDVSLRGAVSIARRLQDPL 

AELVKIEPKAIGVGQYQHDVNQVALAKTLDGVVEDAVNAVGVNLNTASAPLLTRVAGVTS 

TLANNIVAYRNENGGFSSRKELNKVPRLGPKAFEQCAGFLRISGSTDPLDASAVHPEAYP 

VVRNIAKATGLDVSGLIGNSAVLTKLKPADFADERFGI PTVTDI IAELDKPGRDPRPEFK 

TASFKEGVEKISDLTPGMILEGTVTNVAAFGAFVDVGVHRDGLVHVSAMSDKFISNPHEV 

VRS GE VVKVKVMEVDVDRKRI GLS LRLT DE PGAPAPQKRGNRPAKQQRAPQKQSAKPATG 

SMADALRRAGLGG 

>RXN01389 TRANSLATE of: rxn01389.seq check: 5202 from: 1 to: 684 

QDGDKLAGRHGNKGVVGKILPQKDMPFLPDGTPVDIILNTHGVPRRMNIGQVLETHLGWL 

ASAGWSVDPEDPENAELVKTLPADLLEVPAGSLTATPVFDGASNEELAGLLANSRPNRDG 

DVMVNADGKATLIDGRSGEPYPYPVSIGYMYMLKLHHLVDEKIHARSTGPYSMITQQPLG 

GKAQFGGQRFGEMEVWAMQAYGAAYTLQELLXXXXXXXXXXXXXXXXX 

>RXN01563 TRANSLATE of: rxn01563.seq check: 3710 from: 1 to: 1209 
MVSDLLQPRDGIPPLLSTPGEFTAAADLLASGTGPFAIDTERASGFRYDDRAFLIQIRRR 
GSGTLLFDPEQFRPELTQALKPVLNGQEWIIHAASTDLPSLAWLDLHPGLLFDTELAGRL 
AGFDHVNLAAMVEQI FDLHLLKGHRSEDWSKRPLPESWLNYAALDVEMLLELADVMAEIL 
DQQGKLPWAEQEFVHIVDQFATMTEPSETSWQDLKGLSTLKRPDQLVVAREMWLERDSFA 
ASRDLAPGKVLSNKVIVEVARVLPRT PAELAQVKGFPGRSQGATKRWFRI ITRALKSPRR 
NWPKPQQRKDGIPDRRAWASYYPEEHEVLQEIRALIDDLAADINVPGENILQPSTLRVAV 
WMAKHTGEIHNAETLNAVLRDYGARQWQIDQTFPILSANLLKL 

>RXN01575 TRANSLATE of: rxn01575.seq check: 4786 from: 1 to: 1020 

MKSIDLEQLAGTQSRTYQSRKITDEMVARPVHVAIALWEVPWESAKSGKIEGWVIAVDSP 

RGRFVRSGQTKNGDAVNRTVSMLKSALKGVRGKAWIVTGRRQAALRAALVRENYLVTGSF 

AEQNRAGVKASAISRRAEQSALYKAKKIGEFAERAPRVKERQEAHWWPRLSRTQGTAGVL 

RLATDASTDGVFRGAMCFVASNGDYLLETQDTTASSDELELESITHALI YLKTIGATQAI 

IESDSKAALEAIDFILNNRPRRGRWRGITACARNRFRDAWEALIDDCVVELSRVLGHAGD 

PLNQAADQIAYMGMRAVI FEQKSAHPTLLKGIDKALRKAE 

>RXN01594 TRANSLATE of: rxn01594.seq check: 4466 from: 1 to: 819 

MVARRRLDAELVRRKIARSREHAVEMIRGRRVFVAGMLALKPATVVEPEVSIRVEEDASE 

DWASRGAHKLLGALESFEPLGLKVKGRRVLDAGASTGGFTDVLLRREASEVVAVDVGYGQ 

LIWRLQNDDRVRVVDRTNIRYMTLEDTGGECDMMVGDLSFISLKLTLPAIAKVLSDGADL 

LPMVKPQFEVGKDRLGSGGVVRSPELRAEVTADVAKFAATLGLSLKHVVASPLPGPSGNV 

EYFLWLVKDGGASMPDDQQLSAMIDTAVKEGPQ 

>RXN01606 TRANSLATE of: rxn01606.seq check: 3298 from: 1 to: 2676 
MAESNAMDRAQISALLDRAQHTINLAEQANNVLRLLKTPGTATVGDNGTLGTDTYLIPSR 
NITWPDNLYVNVFLDGMNAEATLTDYVASVASIPRLCQI INEGQGGMFRRLFNPTKVQAG 
DQAVFDLMVKLDEISSTTHEVSRMLEGVHAARTRQQQGVALFPGIHGVGERYIERAQQVL 
ASALGIAGFGAE PWDGHTLAQARRVVQRYAQDPNSEYRLKSEAEKHLTSINELRVQILLE 
QLPVDALRMATDHRLRFGSLDSIHVATVADVLKTHTSILTTVQGIGAQTAGRMKAAAETL 
KQEALRRQNTSIGDEPTQPAMRLINVLARFDQTETITPEERARRTRVIDYVEHIPPSLDP 
YIVINPATPEFNNFTDDLRWIDANPNLFHPQTITTPPADIWDDYISRPAHYQGLLATLLG 
RDIEGADELLDATTLQKIRDLTLDKTHLTDLHLRGYQSFGARFAI IQKKTLLGDDMGLGK 
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TVQALSAAAHLAATEKDFRTLVVVPASVIVNWTRECKRFLNLPVFIAHGDNKQDAINAWS 
NTNGIAICTYDGVRTMDI PAPGLVIADEAHLIKNPSTKRTQALRKLIDAAPYTLLMTGTP 
LENKVEEFVNLVRYIQPELITRGMSKMQAENFRERIAPAYLRRNQADVLDELPERTDSID 
WIDLTPEDRSAYDDQVRQGSWMGMRRSAMLSPTPRLTSAKMQRILELFEEAEEHGRKALI 
FTYFLDVLDELEKHLGERVIGRISGDVPATKRQLLVDALSHSKPGSALIAQITAGGVGLN 
IQSASLCIICEPQVKPTIEQQAVARVHRMGQTATVQVHRLIGDETADERMLEILAGKTHV 
FDVYARLSETAEIPDAVDITESQLAARVIDEERARLGLTESTGPKDEETALS 

>RXN01637 TRANSLATE of: rxn01637.seq check: 3317 from: 1 to: 663 

MVNSGLDDMRGATSPRLLLEILCARLLLASNTVAGPAVSSSTDAAPAATPGGLTGIAAAR 

AKAREYGQKKAAPAPAPTPAPEPVREQSLAPTPEPTPAAEPTSQPAPEPEPAREPVVEVR 

EASVEKQPASSDPLETIRSRWSELRNIVEKQSVRTSIMLTEARVLGLRGDTLVLGHSTGA 

LAARLNAADHNGILVKVLAEETGLQLKVECIVGTNPAEAGF 

>RXN01683 TRANSLATE of: rxn01683.seq check: 9344 from: 1 to: 2568 

VSDDNTGQFDRVNPI DINEEMQSSYIDYAMSVIVGRALPEVRDGLKPVHRRVLYAMFDNG 

YRPDRSYVKSAKPVADTMGNFHPHGDTAI YDTLVRMAQPWSMRYPLVDGQGNFGSRGNDG 

PAAMRYTECRMTPLAMEMVRDIRENTVNFSPNYDGKTLEPDVLPSRVPNLLMNGSGGIAV 

GMATNI PPHNLNELADAI FWLLENPDAEESEALEACMKFVKGPDFPTAGLIIGDKGIHDA 

YTTGRGSIRMRGVTSIEEEGNRTVIVITELPYQVNPDNLISNIAEQVRDGKLVGISKIED 

ESSDRVGMRIVVTLKRDAVARVVLNNLFKHSQLQANFGANMLSIVDGVPRTLRLDQMLRY 

YVAHQIEVIVRRTQYRLDKAEERAHLLRGLVKALDMLDEVIALIRRSPTPDEARTGLMSL 

LDVDEAQADAILAMQLRRLAALERQKIIDELAEIELEIADLKAILASPERQRTIVRDELT 

EIVEKYGDERRSQIIAATGDVSEEDLIARENVVITITSTGYAKRTKVDAYKSQKRGGKGV 

RGAELKQDDIVRHFFVSSTHDWILFFTNYGRVYRLKAFELPEASRTARGQHVANLLEFQP 

GEQIAQVIQLESYNDFPYLVLATAHGRVKKSRLLDYESARSGGLIAINLNEDDRLIGAAL 

CGEEDDLLLVSEFGQSIRFTADDEQLRPMGRATAGVKGMRFRDNDQLLSMSVVRDGEFLL 

VATSGGYGKRTPLEDYSTQGRGGLGVVTFKYTPKRGRLVSAIAVEEDDEIFAITSAGGVV 

RTEVKQIRPSSRATMGVRLVNLEEGVELLAIDKNVEDQGEASAEAVAKGAVEGPASKTAA 

EETDSVDNGSDENGEE 

>RXN01688 TRANSLATE of: rxn01688.seq check: 5568 from: 1 to: 930 

QFEGQTKTKLGNTEIKSFVQRMANEHIGHWLEANPAEAKVI INKAVGSAQARLAARKARD 

LVRRKSATDLGGLPGKLADCRSKDPEKSELYIVEGDSAGGSAKSGRDSMFQAILPLRGKI 

LNVEKARLDKVLKNAEVQAI ITALGTGTHDEFDINKLRYHKIVLMADADVDGQHI ATLLL 

TLLFRFMPDLVAEGHVYLAQPPLYKLKWQRGEPGFAYSDEERDEQLNEGLAAGRKINKDD 

GIQRYKGLGEMNASELWETTMDPTVRILRRVDITDAQRADELFSILMGDDVVARRSFITR 

NAKDVRFLDI 

>RXN01689 TRANSLATE of: rxn01689 . seq check: 4148 from: 1 to: 1116 

VANTEHNYDASSITILEGLEAVRKRPGMYIGSTGPRGLHHLIWEVVDNSVDEAMAGHATK 

VEVTLLEDGGVQVVDDGRGIPVDMHPSGAPTVQVVMTQLHAGGKFDSDSYAVSGGLHGVG 

ISVVNALSTRVEADIKLHGKHWYQNFEKSVPDELIEGGNARGTGTTIRFWPDAEIFETTE 

FDFETISRRLQEMAFLNKGLTITLTDNRATDEELELEALAEQGETATELSLDEIDNETEL 

VEETTDAPKKPKKREKKKIFHYPNGLEDYVHYLNRSKTNIHPSIVSFEAKGDDHEVEVAM 

QWNSSYKESVHTFANTINTREGGTHEEGFRSALTSLMNRYAREHKLLKEKEANLTGDDCR 

EGLSAVI FRARW 

>RXN01770 TRANSLATE of: rxn01770.seq check: 9268 from: 1 to: 3765 

MPIIIDNLNSDDDSTIGTATEYNPDTDADLLDAINADADLDGDATISTNATEEGVDAAAE 

KPKKKRKAPALKPKGLTAKFFHRDLTGVGGRTGRLNKNVHPTNPDLSYQPVSDVYTPQSA 

DHKGIKTRYILTHPTPAVVLSESISNAFHVSTLRRNNNVNNSDSELAAWPYLYQLDIPQL 

DQMINVADICDYHFHGYNLWVDFTPQTIALRSGKTVLDDGTTASDNTTHVYYRVTVHVIA 

GQDHGSTLLDDQGNQVLDRDDNPISTPSIKRIGAVTDLFDHNPFGFASVNSFAFVDFSWD 

PATTLVDMLNNLDSYLSNHINIASSPTPIALDMVVLNEWSEKSYQLCERVVAQAKLINSN 

KITAHVSDVIKQNAHNILWFTEQMNPGTTNLSEVPISKKSMLPMSRQLRILEHYDVPLTA 

YSALFWTVSAIKNESMVQYLVRQNMQLTLSSNLDALNSIVSQLPVPDKDVVAASGYQIQP 

HFSTQQREAITTDNPLAIIQAGAGTGKSTVILERIEYLCAAGTNPEEIAVLSFTNAAADN 

ITAKNDKVTSMTISKMVHEI YAHNFPDHEISTIDTIINTLDIEYGDQMVTSDYMIQLRDL 

LYKVMTQGGNANLTALSIFMESHIEAFISVLDQIKQTSLELEII ICYLLLDKLIEPHASP 

KYLIIDEVQDNSVFEFVFALRFAAKHNTSLYLVGDSSQTLYEFRSANPKALNSLEASGVF 
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GTYRLTTNYRSNQEILDFANIHLSDIEANQFAGIQLYANSFDAPTADSFKEKVELDMHHV 
SKQSEFTDSIPYFMESNKARFDAAILNNEQTIVLAHSGREIRAAQQALAEMYPSITVRNL 
QSDKGFNNTVFSTFIKDFWFEVTAVDPAHAAFTFTSQVTAHLDKLVRGKREQMEDRVIRS 
MAAWWRENERDIQGWVQQTQSGAITNEEFFYRLRQCILDYEIRNNRARQSMLNARNNANK 
EAVAQEKPLLMVSTIHSAKGLEFDNVIVLQKPSSDAEMTEEGKRATYVALTRAKKRELII 
AGSTRAYPRIVTDYEQIVDLLEKRDEERKIKEEEAAALATLEAEQETRALAAAEAQAQAL 
LLEHNPWLRDLSDEEVTALTEQEIINNVEPALQIEEEEEEARALAAAEPAIQQYLSQFAF 
DEFPDDDNVANTVVHVAPQPILHQAVPADVTVQSSTAPVTPVVADLEVTTVAADPVEPTI 
VAAQPEVDDNLVYSTSTPNSHSDVTAVNSDTSENAAVN PVLSDIEALRAIFNNQD 

>RXN01772 TRANSLATE of: rxn01772.seq check: 5291 from: 1 to: 4938 

MECMSTITDAVSALRTLPSQSAQGLAFEKLMVNFIKSDPTLSTEFDEVHRWVDWPYNGGT 

MDTGIDLVAYNKDDDAYTAIQCKFYLPTTSLAKGQLDSFFEASGRTFETPEGTRSFSNRL 

VISTTDKWSSNAEKMLENQTIPTNRIGLSAIAESPIDWDIAYPGSELTINLQLKEPYSPR 

PHQQTAIEKAIEGFQTHDRGKLIMACGTGKTFTALRLSEEVARLNGNKARILFLVPSISL 

LSQTLKEWTAQKTMDLRPVAVCSDSKVSKAAEDIAAYDLEVPVSTDGALIAEKLEHRKRA 

AGLTVVFSTYQSLPAVHAAQEAGAEPFDLVICDEAHRTTGITLAGEDPSNFTRIHDASYI 

KAAKRLYMTATPRLFDDSVKGKAADHSAEVSSMDDEAIYGPEFHRLGFGEAVEKGLLTDY 

KWVMTVDEQVAASALTVLGSTPGEELTLDMTSAIIGAWNGLAKRSGKEQDTKTGFSSSD 

AAMERAVAFARDIKTSQQIAESFPRVVNAYTTELEVKNDDVDEHNLNLSVACQHVDGSMN 

ALERNSRLTWLKAPTQSMETKILTNARCLSEGVDVPALDSVI FFNPRNSMVDVVQSVGRV 

MRKSPGKNYGYIILPVAVPPGVAPSAALNDSRRFKVVWQVLNALRAHDDRFNAMVNSIAL 

NEGNIKDLPVETEHTGPTSKDRDNAPYDSAESATQYVLFSLEQWQEAI YTKLVDKVGTRT 

YWEDWADDVADIAQAQITRIKALLDNASPTIKEEFERFVEGLRGNLNESISDDEAISMLS 

QHLITAPVFDALFAESSFAKQNPVSQVMQRMADALNSAELNSETEKLEKFYDSVRIRAAE 

VSSAAGKQAVIKDLYERFFKKAFKKQSEALGIVYTPVEIVDFILRAADDVSKKHFGRGLS 

DKDVHVLDPFTGTGTFMVRLLQSGLIKPEDLARKYANELHATEIMLLAYYVAAVNIETTY 

FGLEGERALRNGEDAPVYEPFDGIVLGDTFQMYEDDDKLDLDVFTANNDRMERQRLTPVQ 

VIVGNPPYSVGQSSANDNNANLKYPTLDRRIEDSYAKYSTATNKNSLYDSYLRAFRWATD 

RIHTQGVVAFVSNNGWVDGNTADGVRLSLAQDFSEIYVFNLRGNSRTGGDLAKREGGNVF 

NVRVGTQI IVAVKNPQLSGCRILYKDIGDNLSADAKLNEIAVATIEGAEWQTISPNEYGD 

WISQRSVDFDTWPVLGDKKNKSALKVFQTFSAGLKTGRDAWCYGPTSAQVKTNITRLLET 

YEQAQQRFNSWVVDNGVTSPKEADVNQFLKQNPDLADSKKISWDSNLKMSLSRGDTFSFD 

PSSIQMSLYRPFFPQQTYFHVSLNQRRYQLPSMFPTPEHDNQGFYIVNPGSAKPFSTLAT 

NLLPDLAMWGSNAGQFFTRWTWEPIETREGELDFGNGLFSTTPKKGVEGEILDGYRRVDN 

ITDEILKLYQSSLGEDVTKDDIFYFVYAQLHDPAYREAYAADLKKMLPHIETPTDRARFD 

HFVTAGKELMDLHINYEDVEPWDVEVKVKEKADPTDRETWRVTKMKWAKVRDPETKKLVE 

DHTTLI YNSSITISGI PEEAENYQLGSRSAIAWLIDRYQVKKDKASGIVNDPNDWADEVG 

NPRYIVELI AKVTRVAVETMRIVEEL 

>RXN01786 TRANSLATE of: rxn01786.seq check: 2034 from: 1 to: 684 

MRAAKITRGFTS-NPAGSVLVEFGNTRVMCTASVELGVPRFKRDSGEGWLTAEYAMLPAAT 

AERNRRESMAGKVKGRTHEISRLIGRSLRAAVDLSQLGENTIAIDCDVLQADGGTRTASI 

TGAYVALADAIKVLQERGVVPGSPLLAPVAAVSVGLVDGNVCLDLPYEEDSRADVDLNVV 

MTEHGEFVEIQGTGEETTFTRAQLNDMLDHAEKGCRELVAAQKAALGI 

>RXN01876 TRANSLATE of: rxn01876.seq check: 6935 from: 1 to: 1851 
MARPFYLATTVSPEGVHIRRHIRTRGRVVTGVDDEVLTGEMADVIEQGGVGSESVLHQAL 
EQARSGHMRNIVETIQREQDEI IRDTTRGVMVVQGGPGTGKTAVALHRVAYLLYTWRDQL 
AKSGVLI IGPNKTFLEYISHVLPELGETGVVLSTVGELFPGIVPTGSEDTLTREIKGSEE 
MASILAEAVKAYQVLPEKTIVVSVDGIEISI DEKTVAKSRTRARRARQSHNSARPIFREH 
LVEQLAHQMAQTIGADPLGGKNLLSAADIDQLHDDLLDDAALQSVI DDFWPELRPQDVLH 
DLLISEERINVAAAGYDEETKSALLRGELDPWAPSDAALLDELALLIGLPDPEEAREKAE 
AKWREQIDDAQEVLDVLSSSQSSDIDDVTEAEVLSAFDVIDAETLAQRQTVTDNRTTAER 
AQADHKWAYGHVIVDEAQELSPMEWRMVFRRSPSRWMTLVGDIAQTGWPAGVDDWAESLW 
PFVEKRFRHHELTVNYRTPAEIMSVANELLTQINPDIAPAMAIRESGREVVNLPLDADLS 
AVMDSLREEDSQRTIAVISSRRHHESDFYLVDDIKGLEFDHVIVVDPAGIVEESPQGLQD 
LYVAVTRATQSLTILGE 

>RXN01912 TRANSLATE of: rxn01912.seq check: 1693 from: 1 to: 738 
MRRFIFTERNGI YIIDLQQTLTYIDQAFEFVKETVAHGGTVLFVGTKKQAQEAVQVEADR 
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VGMPYVNHRWLGGMLTNFQTVSKRLNRMKELQAMDAAENGYEGRTKREVLMLTRERTKLE 
RVLGGIAEMTRVPSALWIIDTNKEHIAVAEAHKLNIPVVAILDTNCDPDVVDFPVPGNDD 
AIRSTALLSRVISTAVEEGKKAREERQLAAAKDAAGDAKPEAEEAPAAAEAEEAPAAEAE 

EAPAAE 

> RXN01951 (1-561, translated) 187 residues 

LLHYFDGEKR YILAPKGLTQ GTVIESGAAA DIKVGNNLPL RNIPTGTTIH NVELKPGAGA 
KLARS AG AS I QLLGKEGSYA VLRMPSSEIR R VN IRC RAT V GEVGNAEQIN IRWGKAGRMR 
WKGWRPTVRG VVMNPVDHPH GGGEGKTSGG RHPVSPWGQK EGRTRKPKRY SDDMIVRRRR 
ANKNKKR 

>RXN01966 TRANSLATE of: rxn01966.seq check: 3341 from: 1 to: 657 

VSESENNTTPAVAARDDRLVWVDLEMTGLDLKRHVIVEVAALVTDANLNVLGEGVDLVVH 

ATEEELAQMDDFVTNMHESSGLTEQIRESAVTLKEAEDAVLALIEKHCDPAHPAPLAGNS 

IATDRAFIREHMPRLDEALHYRMVDVSSVKELARRWYPRVYYKQPEKGLAHRALADIVES 

IRELDYYRRSFFVAEPGPTSEQCADDAQAAVDRFAPYFD 

>RXN01979 TRANSLATE of: rxn01979.seq check: 2139 from: 1 to: 1581 
LGHDFRPDYRRIRDLLAGLAPNIPVLATTATANDRVVEDVRAQLEDGTGLFRGGIDRESL 
YLSVVNLLNPTERPAWLATHLKELTGSGII YCLTVSAAHDLADALNSVGWNVAAYTGRTE 
AGERERLEHALINNEIKALVATSALGMGFDKPDLGFVVHMGSPSSPVSYYQQIGRAGRGT 
ARADVILLPGTEDKEIWEYFASVSFPREEVVRQLLAVLTDEAQSTVKLESQVDLSRSRLE 
QVLKVLDVDGAVKRVRGGWVSTGQEWI YDAERYAGLEQARKIEQQSMVNYQNTTECRMLY 
LRKELDDVEATTPCGRCDNCTGKTWGLDTDASITLKVDQQLQTPGVKIAPRKMWPTGISV 
RGKIAGLEEGRALGRLNDIARGPALKALLDSGAYSDDPWMARI IEVLKNWDWTNRPANVV 
ALGNTNFGSTEMI IQVAQS I AAVGRMN F AG VL P AAP G AE E VMAQN SAY RVE ALL KQW DW S 
QGLQLVPGPILLVTDLI DTGWSVTVAGNGIAQRTSEKVLPFALASRG 

>RXN02038 TRANSLATE of: rxn02038.seq check: 6905 from: 1 to: 369 

MSEPIQNENVESNVADAADIAAATAATEEFTNTIGDAIATASEEETIEAAPVVLDGPIQT 

VGRRKRAIVRVRLVAGSGEFKCNGRTLEEYFPNKLHQQLIKAPLVLLDRLNQCNIEASIK 

GPK 

>RXN02070 TRANSLATE of: rxn02070.seq check: 1536 from: 1 to: 1122 

MTQVTESAVRSALSRVEDPEIGKPITELGMVKSVSIDGSDVQVEVYLTIAACPMKTTIVT 

NT EAALKD I DG VGQVH VT T DVMS D EQRRALRVSLRGET S E P V I P FAQ P GS T T RVYAVAS G 

KGGVGKSSMTVNLAAALAKRGLSVGILDADIYGHSVPGMLGSDQRPHQVDDMIMPPQAHG 

VKMISIAHFTEGNAPVVWRGPMLHRAIQQFLTDVFWGDLDILLLDLPPGTGDIAITVAQL 

IPNAELLIVTTPQAAAAEVAERAGTISVQTNQKVAGVIENMSAMVLPDGTTMDVFGTGGG 

QKIADRLTAVTGEEVKVIGSVPLDPNLRIGGDVGNPIAISEPHSPTAAAINEIAEHLAHR 

KVSLVGKTLGLGVK 

>RXN02082 TRANSLATE of: rxn02082.seq check: 737 from: 1 to: 2910 

MYLKSLTLKGFKSFASATTLKFEPGICAVVGPNGSGKSNVVDALAWVMGEGSAKTLRGGK 

MEDVIFAGAGDRKPLGRAEVTLTIDNSDGALPIEYTEVSVTRRMFRDGASEYEINGAKAR 

LMDIQELLSDTGIGREMHIMVGQGKLAEILESRPEERRAYIEEAAGVLKHRRRKEKAQRK 

LQGMQVNLDRLQDLTHELAKQLKPLARQAEAAQRAATVQADLRDARFQIAGFEIVKLSEK 

LETSTEREKMIREQAEAAQEQLEEATTTQMEVEMELAEITPQAEAAQQLWFDLSSLAERV 

SATMRIAADRASSGAADVPYAGQDPDELLGRAETADKELEELEMAVEMTTERLTSIQEEA 

EDKAAQAREAEREHLAQVRAISDRREGVVRLLASEESLRTQHTSAEEEAERLSEQLEEFI 

GRILDVERERRLTDERKQGVDTDRAPLEEALKQAKHEAEAAETRLEELRTKRSDLEKEVS 

RLQSRIETLNQNRPRSDAADVVDYPQLATLIRPQRNVDKALAAALGAHAEALAGEAAEGL 

VEKLIDAGVARTIIVDGTQAGGAWRLDANIPAGASWLLDHVDLDPAIAGPVNRLLADVVL 

VDDPSLGRQAIEDDPRLRAVDRNGVLIGAGWIQVGTETSTVEITAHIEEAEAQLAAASAA 

LDDIAGTFDGALHAADNTRVEVAARTAALRELDMTRDSITRDLARLDKQHEAAESERVRH 

VGRLHAAETRREELREQLEDIVDRLSRVEDEEDADEPSTTARDQANAELQQIRAMEMEAR 

LAQRTAEERAGQQRGKGDSLRRQAEHERQAKIRHEQAMEARRRRTQLAAAVHNGARDVAE 

RVSSVLAQAAIERDQHNRDKALLTSHLARAKDAVSAARQHLNRLSDNAHSMELARSQAQV 

RMEEAVAKITEQLGIPVAELLRDYTPDENFDEKFQRARLKQAEKDLAALGKVNPLALEEF 

KALGRALRVP 
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>RXN02131 TRANSLATE of: rxn02131.seq check: 894 from: 1 to: 1671 

VAFGDGPLIVQSDKTVLLEIDHPQAGEARIALAPFAELERAPEHIHTYRITPLALWNART 

AGHDAEQVVDMLERFSRFPVPQALLIDIAETMSRYGRVRLHRHPAHGLILESGEPAILVE 

ISRHKKIKPMLGAQVDPETIVVHPSERGRLKQELLKVGWPAEDLAGYVDGESHPIGLSTE 

FEDWSLRDYQQMAADSFWEGGSGVVVLPCGAGKTMVGAASMARAQATTLILVTNTVAGRQ 

WKDELLRRTTLTEDEIGEYSGERKEIRPVTIATYQVVTRRTKGEYKALELFDSRDWGLI I 

YDEVHLLPAPVFRMTSDLQSRRRLGLTATLVREDGREGDVFSLIGPKRYDAPWKDLESQG 

FIATADCVEIRSTMTDAERMVYATAESADRYRLAATAHTKVAVVRKLLEEHAGKPTLIIG 

AYLDQLEELGAE FNAPVI DGKTPNKKREALFDQFRSGSLSVLVVSKVANFS IDLPEASVA 

IQVSGTFGSRQEEAQRLGRLLRPKHDGSEAHFYSI VSRDTLDTEYAAHRQRFLAEQGYAY 

RILDADDILFPLPKKEL 

>RXN02293 TRANSLATE of: rxn02293.seq check: 2677 from: 1 to: 2388 

MSSRIGNFLINRISTGLPVENI IPHLQEAFSAGPKNLVIQAPPGTGKTTLLPPLVANILC 

NEGAGNATPTKVLVTAPRRVAVRAAARRLAQLDDSQLGTKVGFSVRGEHISGSHVQFMTP 

GVLIRQLLNNPELPGIGAVIIDEVHERQLDSDLLLGMLAELSQLRDDFSLIAMSATLDSD 

KFANLLDAQVLSVEAPIFPLDI SYAPARAPRLNAKGVDWDFLDHMAQKTHDAVTHSEHSA 

LIFVPGVREIDRVMSTLKSLGHNNVFPLHGQLSPTEQDRALAPSQQQRI IVSTPVAESSL 

TVPGVRIGVDSGLSRSPKRDSARGMTGLITSSCAQASAGQRAGRAGREGPGQIIRCYSEE 

DFSHFPRFVTPEISSADLTQAALWLAQWGTSPADLPLLDQPPHAAWTAAQQILRLIGALE 

GDAITSLGHRLSTLPLCPQLSASLLRFGEQSAKILAVVSENPQGDVEKQQPDKREVERLR 

RLAPASVGKASAGQIVGAAFPQLIGRKIDNGEYLLASGTRARLMDSDLKDAEWI SVAAIN 

RSQNSAI IRAAARISEDDAIDIIGVVEETRAIFVNGKVQARKVKAAGAIELSSTPTKPTP 

AEASETIATALAKGGIDLFHFSDKAASLRDRLKFIHEHRGEPWPDIETADPHLWLSPEIE 

ALSHGTRLNNIDMYPALQRLLPWPEATNFEEFAPSHLSVPSGNQHRLDYSSGRPVIRVKL 

QECFGLEESPQLCGIPVQFHLLSPAGRPLAVTDDLRSFWSGPYSQVRAEMRGRYPKHPWP 

EDPWTAPATARTKNRM 

>RXN02357 TRANSLATE of: rxn02357.seq check: 4829 from: 1 to: 6300 

MSSLI PVHAAGSIQEGITEYLTTSFSLADKQVATELKRFLGHGDSGMFHGPYVRARLPYA 

QAQEWENVLSWLPENFVPYHHQKAAFQRLSSLDNRGKDRRPDPTLVVTGTGSGKTESFLY 

P I LDHALRL RKRGQQG I KALLL Y PMN ALANDQADRLARL I HNN P ALKGVT AG I YTGEAKG 

NRTQMGERELINDPQAMRVSPPDILLTNYKMLDQLLLRSVDREMWQKSATSLQYLVLDEF 

HTYDGAQGTDVALLLRRLGLMLKSQQPANFLDDSAMHRPLGI ITPVATSATLGSGDSGSP 

MLDFAYTIFGERFPADAIVGETRLELDQWRAEIAQNFGAPAVSEPRELPTVEDIEVVLDT 

IATAQHEDDYAQLCFRVFCEKVWLCEADLHAAISAYAAHDLTAAILQHAADSTPLSRRDQ 

DEVTALPELVLGATARILGEVKAAEFI SHALAAMAFVRAEYGKVAAWGAKRLPGVETHLW 

VREVSRIDRALGVGDEQSMFRWSDDGPAEDANTQQWLPACYCRSCGRSGWMVSLEQGTNI 

PVLEEQKIRLNSFEQPHKQRALLDATSEQRAAIEQGRSVAGPRGVDGTSAVLWFHSASNE 

LSTRQPSPEEEQSGSSIAVLTHFGPEADDLSAKQTCPSCGDVDSIRYIGSGISTLLSVSL 

SNLFGMADLDSAEKKTLVFADSVQDAAHRAGYVQARSRAFALRTYTRRAVGDNEVTLPSI 

SRALMDNATSGRT RYELLPPDLTDLDI YKPYWHPDASKAERREASRNVHKRLSFDLALEF 

GQRADLPRSLALTGALSAFVDLPKGVALSAAAEALYAIEVPTLDIEDENLRLRWVQGALE 

LLRARGGINHEWFGAYLRTDGNPYMLNRRQARAEGIPGFVRGGAPEFPRVGSALSGSLRS 

STGTTPLGSPRGRYASWTSQVLGISTHDAATAITKLFDALSNRSILSSISTDSGGKIYCL 

EAERIRI FSEDHPEVLECSVCHAQTGVTDHVRDFLDGAPCFSPSCGGVLHIEEVEDNYYR 

RLYSAIEPRTVIAREHTSMLKKKDRLALEQSFRGGEGSAKQSPDAPNVLVATPTLEMGID 

IGDLSTVMLASLPTSVASYVQRVGRAGRLSGNSLVLAVVRGRGVTLPRLNQPLSMIKGAI 

TPPVAYLSASEILHRQFLAYVIDCLDTRAELPKLETAIDVFDNAAGKTPLVALLKAQIHA 

GLDPLLEEFVRTLNMQISIDNIFELRTWASGNSTDSLLALLETSQKEWMEERRSLTARRG 

ELEKIFDKLDARNDAHDEELKEEKRKTAASLKAVKLQIRDLLGEFWIAALERYGLLPNFT 

LVDDSVELNVAVTSFNPQEVEFDTKNHAYSRGISAALFELAPGATFYAQGIAAKVDSIEI 

GEHGSAIEQWRLCPVCSHSEILQPGVSTPGSCPTCGSPAFADKGQILEVVQMRKVSSAVE 

KTRAAISDDREDRFSTRFNQHVSFVVPPDGHGKSWYLNDGFGIEHLPKVELRWLNLGIGN 

GQKRRLGGFEVTSPLFNVCRHCGHLDSEAGANSRWDHRPWCPHRYEQKEDTVSFALGRTL 

KTQGVLMLLPEYFGSEADSMVVTSLIAAIKLGFREVLGGDPDHLDVTSVQVPRTSGDGAL 

DALLLHDQVPGGTGYLNQFADPTKVPELISRAWERVSRCQCQYDETLACPECLLPYTRTD 

TLLHTFRATAEKSLRAI LLNSSRPEEITDLSAVPDWTFLEKRPENTLGSQLELRFRVMLR 

RALKNRHAKLVDRVNGSNSYVDIEMSSGVRWRMSEQVDRGYTRPDFWFEPLNGNYPTVAV 

FTDGAAFHISSANYRLDGDIQKRMKLALDPDNILPWNITSLDLDRFSNPAAQGEEPAWFS 

PIGRQLSKANLILDPQSTALLAAT PMDQLLAFLDNPAASSWKEFAHIAAAHMLGHNPQKN 
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GDGIVGTFRNKISLRATMVNRELRARQLWLAPTTPEELEVDTWTAFLNLANLMWLAPESV 
YVSTNGSPHKIDIVPAPAAPLVVEVPELWAPILDGFTADEDEEAEGALQILAKEHALVPE 
TTGDELSSIPTIATWPSVKIALLYESDPDEPLEDDLKAEGWTLLFANDLETSDI PAALRP 

>RXN02370 TRANSLATE of: rxn02370.seq check: 1226 from: 1 to: 792 

MTPIYDDVDNDKLDEPERILAESTVEPEEGPRMRARRQRQESAADDIAAIAAAAVDIASE 

EDPDEPSGSSYVSDFEAEPIAPVVEKAAEPVAEPTADYEKARAEFEASPRRRRKTRGNSR 

SDHAPKPEDFAPVVEEVAETPVKTPARKAPRRNRPSELSSGAPSSAPSTRNRRRAVRRQL 

VEAPETVVEIAPEAAPEQVAEPQVEFDQPDNRRKRRRAVRVTAAPVEKKVASTSNARAPK 

KEPQAASTTNPGRRRRATRRGPRS 

>RXN02371 TRANSLATE of: rxn02371.seq check: 7071 from: 1 to: 315 

MYAIVKTGGKQYKVAEGDLVKVEKIEGEPGASVALTPVLLVDGADVTTAADKLASVSVNT 

EIVEHTKGPKIKILKYKNKTGYKKRQGHRQPLTVLKVTGNQVSPR 

>RXN02468 TRANSLATE of: rxn02468.seq check: 4275 from: 1 to: 1224 
VEITDALEALGINRTFAIQEYTLPIALDGHDFIGQARTGMGKTYGFGVPLLDRVFDSADV 
AETDGTPRALVIVPTRELAVQVGDDLQRAATNLPLKIFTFYGGTPYEEQI DALKVGVDVV 
VGTPGRLLDLHKRGALSLDKVAILVLDEADEMLDLGFLPDIEKILRALTHQHQTMLFSAT 
MPGAILTLARS FLNKPVHIRAETSDASATHKTTRQVVFQAHKMDKEAITAKILQSKDRGK 
TIIFARTKRTAAQVAEDLASRGFSVGSVHGDMGQPAREKSLNAFRTGKIDILVATDVAAR 
GIDVDDVTHVINYQTPDDPMTYVHRIGRTGRAGHNGTAVTLVGYDETLKWTVIDNELELG 
QPNPPQWFSTSPELLETLDIPEGVTERVGPPTKVLGGTAPRPPRRTRK 

>RXN02727 TRANSLATE of: rxn02727.seq check: 1998 from: 1 to: 912 

VVLLPLLVPQLQVQPQLQLPSLLTRQRCARKSKRSCAPNTASKLDDASKAAQKAQNDAKS 

AQDQLQRAQADAKAARDEAEKAKAEAKSAASSSTTKAAAVGAVGAGTGAAVATGAANVDT 

HMQAAKVLGLAQEMADRLTSEARSESKSMLDEAREAAEKQIEEANSTSNRTLEDARANAE 

KQ I AE AQNRADT L VNEAD AKAKNL VSE AEKKS AAT LAAS T S RAEAQ I RQAE DKANALQAD 

AERKHTETMAAVKEQQNALETRIAELQTFEREYRTRLKSLLEGQLEELHARGSSAPTNNK 

PSGE 

>RXN02764 TRANSLATE of: rxn02764.seq check: 4873 from: 1 to: 2784 

MSEYKPPIPSDPQVRLIKPTSKLRPRSWEGEVSHLVKQGTGLWRVTGEAGSGVSSAVVDT 

VLERIRQGWEPSSMLVVATSKEAASRLRQEISESVAQMDYVSEGPLVRSVHSVAFALIRD 

ASDDDVRLITGAEQDAVIRELLRGHADDGRGGWPQEQREGLRMVGFARQLRDFLLRAVER 

GVGPDELVELGERFERANWVAAGEFLREYKQVMKLSGAHSFSASELVTEALRGPEPSVKY 

RGVFIDDAQHLDPKSAELVSRFFPEAELAVVAGDPQQSVFRFRGANPDFLTKLSVDHEVV 

LKGRRKASTSIVVAETESAHADLLADTVRRAHLI DGRSWSEI AVI VRSAGMIAPIWRTLL 

AAGVPVHISPTDVVLAEQRIVAAMILGLRALTESLNAIELEDLLLGPIGGADPVTLRRLL 

RGLRQAEMKMGGQRRAIEVLRSLLAESDAEMLGFLTDRELNLLERVRSVLEAGREALAEH 

GSIEEVLWALWSATDLSNSLSAISLRGGASGSQADRDLDAMMALFDAAGDYVERYPSAGV 

RSFILHISEQELPTGMRERRGAIPEAVEVLTAHATTGREWKRVIVAEVQEGSWPSLGETG 

TLLGQEEFVDLVDEGIDPDIIISRSAERLAEERRLFYLATTRSTESLLVTAVNSPDSDEV 

REPSRFLELLSQPIVVLEGEEASAIAEPEEIGHRLLSIPAMVAELRRVVNDPRDPRRKQA 

ARQLSRLAEAGIPGANPAEWTNLRTPSTDEELIKGAVSLSPSRIEQLLNCPLRAVLDRLD 

SEEETPIAMLKGTLVHAFAEAVAGGVDAALAEEKVTSAYMQLANVPSWSRESTEIAFRRI 

LSRTDTWLKTSRADFTEVGTEMDVSVTIDDSVSIRGRMDRLERNKSGELVVVDFKTGKTQ 

IAAKDMGDHPQLFAYQLALSKGVLHGDK 

>RXN02819 TRANSLATE of: rxn02819.seq check: 6309 from: 1 to: 1047 

KLQIGDVIAMPGRKRPVLAVVMTPANQSRDPRPWVTTESGWSGRVDAESFTNPPITIGHM 

RLPRQAIEEPRRNARRVQELFRREHFKRPNKMREFARVRPNEAVTKLRNAIRDHEAHHWP 

DREHLARTAERMIRKERDLAKLTGNVDKARETLGRTFERILSLLSEMDYVDYSNPDNPVI 

TDEGERLAKIHSEADLLVAQCLKRGIWDNLDPAELAGVVSMCTFENRRETGGEAQAVTEA 

MADSMNSVERIWGELVEDERRHRLPITRQPEAGFATAIHQWASGAPLGYCMAAAAENGAE 

LT PGDFVRWCRQVI DL L E Q VAKT A Y F DET T RNARQ A I DAI RRGVVAIGS 

>RXN02826 TRANSLATE of: rxn02826.seq check: 160 from: 1 to: 435 
MAPKKKKKVTGLIKLQI QAG QAN P AP P VG P ALG AH GVN IMEFC KAYNAATENQRG NVVPV 
EITVYEDRSFDFKLKTPPAAKLLLKAAGLQKGSGVPHTQKVGKVSMAQVREIAETKKEDL 
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NARD I DAAAKI I AGT ARSMG ITVEG 

>RXN02833 TRANSLATE of: rxn02833.seq check: 6083 from: 1 to: 783 

LLETWRQVVADLTTLSQQADSGFDPLTPTQRAYLNLTKPIAIVDGYAVLSTPNAMAKNVI 

ENDLGDALTRVLSLRMGRSFSLAVSVEPEQEIPETPAQQEFKYQPDAPVISSNKAPKQYE 

VGGRGEASTSDGWERTHSAPAPEPHPAPIADREPELATPQRIPRETPAHNPNREVSLNPK 

YTFESFVIGPFNRFANAAAVAVAESPAKAFNPLFISGGSGLGKTHLLHAVGNYAQELQPG 

PRIKYVSSEEYHQRLHQLRAR 

>RXN02943 TRANSLATE of: rxn02943.seq check: 6621 from: 1 to: 1668 

MSRISARTLAIALAGATAASLAVVPAATANPAGTAPVINEI YEGGGNSGSLFSNDFIELY 

NPTSGDISLDGWSVTYYAANGNSGGTTNLTGNIPANGYYLIQQRAGSNNTGALPTPDATG 

NLAMGASQGSVALTDNSGLTADLVGFGGTSMFEGTAAAPETSNKLSVQRKEVGADSDNNS 

VDFETGAPTPTSSGGSAPVDPGEPETPVNPGETVSIAQIQGTGLATPLEGQTVTTEGIVT 

AVYAEGGFNGYYIQTPGSGTAPKVAGDASDGIFVYVGSNGS YPELGASVTVTGKATEHYE 

MTQLGNSSFTVSDTAFEPVTPLELDTVPTGDDIREAYEGMLLKPTGAHTVTNNYATNTFG 

EIALAPGNEPLYQATQMVAPGAEAIAYEAENVAKQITLDDGRSGNYTRGDSSTPMAWLVQ 

DGGETIKS IRTGDQVEFQAPVIFDYRYDLWKFQPTTPVTGNTASSDLPITWDDTRAAELA 

SINDVAGEFHIASFNVLNYFTSLGEDEPGCSAYRDINNTPVTANNCNVRGAYTEEALEDQ 

QSKIVEAINRLDVDVL 

>RXN02981 TRANSLATE of: rxn02981.seq check: 3652 from: 1 to: 366 
MARLAGVDLPRNKRMEVALTYIYGIGPARSKQLLEETGISPDLRTDNLTDEQIAALRDVI 
EGTWKVEGDLRRQVQADIRRKIEIGCYQGIRHRRGLPVRGQRTKTNARTRKGPKKTIAGK 
KK 

>RXN03093 TRANSLATE of: rxn03093.seq check: 5261 from: 1 to: 1839 
VADTAGTTGSKKKYLVIVESATKAKKIQPYLGNDYI VEASVGHIRDLPRGAADI PAKYKK 
EPWARLGVDTDRGFAPLYVVSPDKKKKVADLKAKLKLVDELLLATDPDREGEAIAWHLLE 
VLKPTVPVRRMVFNEITKPAILAAAENTRELDENLVDAQETRRILDRLYGYEVSPVLWKK 
VMPRLSAGRVQSVATRVIVERERERMAFVSADYWDLSAE FNARENGKADSDNPSSFTARL 
STI DGNRVAQGRDFNDRGELTSEAVVVDKQRAEALAEALEGQEMAVVGVEEKPYTRRPYA 
PFMTSTLQQESGRKLHYTSERTMRIAQRLYENGHITYMRTDSTSLSEQGMKAARDQALEL 
YGAEYVSPSPRTYDRKVKNSQEAHEAIRPAGETFATPGQLHGQLDAEEFKLYELIWQRTV 
ASQMADAKGTSMKVTIGGTAKTGEKTEFNATGRTLTFPGFLRAYVETTRTADGRDVADNA 
EKRLPLLSEGDLLKVLSIEADGHSTNPPARYTEASLVKKMEDLGIGRPSTYASI IKTIQD 
RGYVYSRGNALVPSWVAFAVVGLLEANFTSLVDYDFTSSMEDELDNI AAGREGRTEWLNG 
FYFGRCRSGSVHG 

>RXN03139 TRANSLATE of: rxn03139.seq check: 8976 from: 1 to: 249 
MKQRNNAKRVRLEQTRRPKKNPLKAAGIEKVDYKDINTLRQFISDRHKIRSRRVTGLTPQ 
QQRE VATAVKNAREMALL P FT S R 

>RXN03148 TRANSLATE of: rxn03148.seq check: 7950 from: 1 to: 366 
MVINFI ILFLMIAITSFFVASEFALVKIRRSRLEQLEKENVKNAKLALHVTHHLDNYLSA 
SQLGITLTGLIIGWVGEGSVAALLEPVIGKLPFSSAISSTISVALGFILVTVYRCGYWRT 
AS 

>RXN03163 TRANSLATE of: rxn03163.seq check: 610 from: 1 to: 1497 

MAKTRVPAPEKSVARVLPLLGLPHLDRLFDYRISEDQHDDVQPGVRVRVRFGGRLVDAIV 

MSRTAQTSHEGKLMWLDRVISPIVVYPPQTAKLIEQLSDRYGGVRSDLIRSALPARHAGA 

EEADTSTSWESLGEVKEPDLSSWSAYQHGQSFVDAVLAGTTARASWQIAPGDDWALALAS 

LAVKVVKDGGGALLVVPDQRDLDRLEAALRGLVAAKQITVLNSGLGPQARYRRFLSVLSG 

QGRLIIGTRSAAFAPVKDLKLAVILNDGDDNLVDPRAPYAHAREVLTTRSSLEASSLIIA 

GHARTAETQLLVESGWMHNLIAPRDTIRTRMPRIQAVGDSDFQMERDPMARSARLPGIAF 

HAVRSALERDQPALIQVPRKGYVPTLACGNCRTPARCRHCNGPVGLPQGSSDLAGVPTCR 

WCGRPDSRFKCQNCGSPKLRAVVLGTERTAEELGRAFPSVRVITSGGNKVVDSVENRASI 

VVSTPGAEPFVANSPERPE 

>RXN03166 TRANSLATE of: rxn03166.seq check: 5429 from: 1 to: 2235 
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MTTSETAPSKASLYELLEGVSLSDERTFRRRLSKARAPKALGAIKADIDKARLLIDEKSQ 
LIPSITYPENLPVSSRRDDIAEAIRDNQVVIIAGETGSGKTTQIPKICLDLGRGRRGLIG 
HTQPRRLAARTVAERIADELGQDIGESVGYAIRFDDRVSSHTSVKLMTDGILLAEMQRDR 
FLNAYDTIIIDEAHERSLNIDFILGYLRQLLPKRPDLKVIITSATIDPERFAEHFADASG 
KPAPIIEVSGRTFPVEIRYRPLEVLDGDKIIDTDPLDGLCSALEELMAEGDGDILCFFAG 
ERDIRDAMEAIEARRWKGVEVTPLFGRLSNQEQHRVFSPHSGRRIVLSTNIAETSLTVPG 
IHYVVDTGTARISRYSVRTKVQRLPIENISQASANQRSGRCGRVADGIAIRLYSEDDFNS 
RPEFTDPEILRTNLASVILRMASLRLGDINDFPFVQAPEQRSIRDGILLLHELGALTDDT 
QADGSPQLTQIGKDLANIPVDPRMARMLVEANTLGCLHSVMVIVSALTIQDVRERPLEFQ 
AQADQAHARFKDTTSDFLGFLKLWEYIADQRNQSSGNSFRKQMKKEFLHYMRIREWWDLV 
RQLEQIGQQLGWAKKEQVAGTASPDIIHQSLLTGLFSQIGSRDGESKEFTGARGTKFLVF 
PGSALTKKPPQFIMAGQLVETSRLWARDVAKIEPEWVEKAAGPLLKHQYSEPYWSSKRGG 
CHGAPQINALRCDNCCRQGSSLPHG 

>RXN03175 TRANSLATE of: rxn03175.seq check: 2273 from: 1 to: 783 

VRASEKDTATALQPALDNGWHYIGAPAAAKGRAGVGILSRHELEDVNIGFGSFLDSGRYI 

EATIKDTTLDVPVTVASLYLPSGSAGTDKQDEKYRFLDEFEGFLDQRAKERSHMVIGGDW 

NICHRREDLKNWKTNQKKSGFLPDERAFMDSVFGTFPDEATQVAGAGDFFGAVDYEGTRR 

REATTDPAWFDVARRLQPEGDGPYTWWTYRGKAFDTGAGWRIDYQAATAAMLERAERSWV 

DKAAAYDLRWSDHSPLNVIYS 



>RXN01389tr TRANSLATE of: rxn01389.seq check: 5202 from: 1 to 
QDGDKLAGRHGNKGVVGKILPQKDMPFLPDGTPVDI ILNTHGVPRRMNIGQVLETHLGWL 
ASAGWSVDPEDPENAELVKTLPADLLEVPAGSLTATPVFDGASNEELAGLLANSRPNRDG 
DVMVNADGKATLIDGRSGEPYPYPVSIGYMYMLKLHHLVDEKIHARSTGPYSMITQQPLG 
GKAQFGGQRFGEMEVWAMQAYGAAYTLQELL 
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